
www.americanradiohistorv.com 



RCA Tubes for Every Audio Stage and Circuit- 



Far Preamplification Quiet as Nightfatl 

Two superlative low-noise liigh-ma twin triodes: 
RCA-7025 ' the tops in pr«ariplilier tubes. Specially designed witti 
new malerials and short, rugged cage sliuclure for low floise, hum. 
and microphonics. 

RCA-6EU7 - excellent perfoTmsnce with lew noise in preamplifier 
Silages. New base pin arrangement faciiitates design of a stereo 
preamplifier rising the two triode units with good isoJatioJi betwee-T 
■lie two channels. 

For Power to Spare in Output Stages 

RCA-6973 compacl. powerful 9-pin miniature beam power tube- 
Four 6973's in class A3i push-pull service can deliver up to V; 
watts per stereo channel tor 48 watts monophonic'! wiih total 
harmorii: distortion of only 

flCA-7D27-A .gl^ss octal bearr power lube for very high power out- 
put. Fcu' in AB| push pull service can de iver up to 76 waits per 
channel wi;h only 2v, distortion! 



Enjoy the best sound 

your stereo system can deliver. 

Be sure the tulies are RCA! 




For Versatility in Intermediate Stages 

RCA-7199— low-nnise mcd:um-mu If one-sliarp cutoff penlode. Can 
be used as a phase splitter, dr.ver. nput or tone control amplifier 
in low-level or intermedjain stages Pentode unit can .'unction as a 
hlEti-gain voltage afnplifier wh'le triode section operates independ- 
ently 3S 3 phase splitter. 

For the Best in Lew-Cost Sl«reu 

RCA-50FE5 THE lube for stereo circuits that are long on power 
and short on :DSt. With only three tubes; two BOFES's and one 
12AX7, you have 3 comp'ete stereo amplifier capatile of celivcrinp, 
5.6 watts of audio power per channel tor 11.2 monophonic) 
RCA-50£H5. .a 7-p n ni:ni2:ure power pentode vjith txlrenely high 
Iransconductance ll'i.600 microintiosi. and hrgh power sensitivity 
at very low p'alc and screen voltages. Superb for low-ccst stereo 
amplifiers, radios and l-tube phonographs. 

RCA Electron lobe Division, Harrison. New Jersey 
I'lu; Mosi It ustcf] Name in Soutitl 
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FM MULTIPLfX 
STEAEO BROADCAST 
MAKES HISTORY 

CHICAGO, III. —Station 
WKFM made the world's first FM 
stereo multiplex broadcast simul- 
taneous with their usual back- 
ground music programming. 
Equipment; used was designed, 
constructed, and installed by 
Sherwood Electronic Laboratories. 
Another World's "first" was 
achieved by Sherwood's sponsor- 
ing the FM Stereocast. 




Edward S. Miller, Gen. Mgr. of Sherwood cuei Frank 
Kovfli, WKFM Fret., fo Stan pioneer siereo(ast. 

PRESS PARTY 

Gathered at the Gaslight Club 
in Chicago were members of the 
electronics industry and the preKS. 
The Stereo Multiplex broadcast 
was received via the new Sherwood 
S-8000 PM/MX Stereo Receiver 
=^the first such unit on the market. 
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John Kiidtke, Sher- 
wood'( ChieF Retear^Pt 
Englnser, (herks oul 
WKFM'i ilereo iruKi- 
ptex rransrrilling 
equipment. 



Sherwood't Bud Field< 
end Jerry Fieldi of Muii- 
Croft enjoy Ifie firsi iler- 
eoratt aver Sherwood'l 
new S-SdCO i4-WDtl 
Slereo FM Receiver. 




Reporters from elerlronics publicotions enjoyed ihe 
(hn^go of pore ot Cliicogo'i Cjslig^t Club. 

For details on the S-8000 or 
ver.satile Stereo MX adapters write 
Sherwood Electronic Laboratories, 
Inc., 4300 N. California Avenue, 
Chicago 18, Illinois. Dept. 9A. 
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JOSEPH ClOVANELLI' 




MODEL 65 

3 SP£ED 4 TRACK 
STEREO PLAYBACK 
TAPE DECK M99.50 

A proud new achievement! Fot 
pure playback of 2 and 4 track 
stereo and monaural tapes. Superlj 
frequency response. Insialls in hi-fi 
systems. Has facilities for adding 
erase and record heads ; 2 outputs 
for plug-in preamplifiers. Adapt- 
able for language lal) and indus- 
trial use. 




MODEL 6 

3 SPEED 4 TRACK 
STEREO record/playback 
TAPE DECK $498. 

Ask any o^vner about this mag- 
nificent instrument! Incorporates 
into lii-fi systems. Records 4 track; 
plays back 2 and 4 track stereo 
and monaural tapes. Has 3 separate 
beads and offers Track Adding, 
Sound-On-Sound, Direct Monitor, 
Silent Pause, Push Button Control. 
Remote control "F" model avail- 
al)le. 

StE YOUR DEALER OR WRITE DIRECT 

ol America, Ifie. 8 rfiirif Ave., Pelham, N. Y. 

2 



Nole- 

The volume of correspondence liandleil 
hii this eolui)>-?i i-3 incrca^iur/ constantly. 
Therefore, if any of yon find thai an 
aii!;wer is not forllicoming with ike spccS 
of reply to which you are accustomed, 
ynn will nnflerstand thiii in so. 

In order for me to work as quickly as 
possible toiih no sacrifice in the complete- 
ness of the answers io your questions, 1 
tool: for ways I'jhich m<i!:e it mcehonieally 
easier for me to .net the work out. May 1 
enlist your cooperation? You can help 
includini) your address in the body of the 
letter in addition to its being provided on 
the self-addressed, stamped envelope you 
enclose with your letter. 
Thanks a lot. 

Tape Copying 

Q. Please tell me how to reproduce 
qnalHy tapes from an original tape. 1 
li/we been waking good originals on a semi- 
profe.ssional machine and have been trying 
Io copy these direetly on a home tape re- 
corder. Regardless of which machine is 
used to copy from, or to, neither way is 
acceptable on playbaeJ:. Kussel B. Maxey, 
Columbia, S.C. 

A. If it is possible for you to do so, 1 
suggest th<it yon measure tlic l'vcq>ieiicy 
vesponses of both inacliinos. The cliances 
;irc good tliat the home iiiacliine will not 
have anywhere noar the high-frequency 
response possessed by the semi-profes- 
sional machine. Assuming that both uia- 
oliines do have good responses, there is 
still the possibility of lii<;h-f requcncy 
losses in the final dub. Let us assume, for 
exniiiple, that the gemi-professional ma- 
chine is down db »t 15,000 eps, and that 
the home machine is down 6 db at 15,000 
epa. The original tn.pe was made on tlie 
semi-professional machine. It is, therefore, 
down 3 db at 15,000 eps. When this tape 
is copied on the home machine, the signal 
at 15,000 eps is further attemiatod. It is 
now down 9 db at this frequency. If 
you were using two semi-professional ma- 
chines — sa.m& model' — the rospouso would 
lie down 6 db at this point in the spectrum. 
Tliis would represent ,a noticeable differ- 
ence in sound quality to the ear, between 
the original and the dub, 

Eeoording companies nso cqii,Tli2ers to 
lestore the lost highs. They introduce a 
vising characteristic m\o (lie dubbing pro- 
cess to oH'set the losses in tho mastering 
machine, the playback machine, and the 
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dub-eopying machine. By this method, 
several generations of tape can he made 
without serious impairment of the highs. 
However, tlie signaMo-noise ratio is sac- 
rificed to some extent. 

Turntable Motor Spead 

Q. My turntable motor does not come 
up to speed for several minutes after it 
M turned on. I hnow the motor is at 
fault and not the drive because I re- 
moved the platter and watched the motor 
.thaft after turning on the machine. The 
motor ran slowly for several minutes, Then 
it suddenly picked np speed. I found that 
once the motor did come up to speed, it 
was the correct speed as determined by a 
stroboscope. JVhat is the cause of ihi» 
condition? Sow can it be repaired? B. A. 
Cuniming, Rochellc Park, 2f.J. 

A. Your turutablc motor does not come 
up to speed for either one or both of the 
following reasons: 

The first and most easily remedied is 
simply .a. lack of lubrication of the motor 
bearings, I'se Xo, 10 oil or as otherwiae 
specified by the manufacturer. This is ft 
good time to lubricate the rest of the turn- 
table nsscmbiy. 

The second rea.son for the failure of tbo 
turntable motor to eome np to speetl 
quickly m.iy lie in a defective phase shift 
cap.acitor if the motor involved is of 
the hysteresis type. To remedy this trouble, 
replace the faulty eap.ieitor, 
(It is connected in series with one of the 
windin(^3 of the motor,) 

Taping from FM 

All of my stereophonic recording and 
reproducing eguipmeni is new and in ex- 
cellent condition. 

We have two FM stations which siinnl- 
taneously broadcast high-quaiiiy taped 
material in stereophonic sound, each station 
broadcasting one channel of the tape, I 
have been attempting to record Diese 
programs on my stereo tape recorder. Thus 
far I have had little success, due to n 
peculiar condition which I cannot under- 
.^■tand. The two stations are heard loud 
and clear with perfect reception. I made 
the recordings with the exception of the 
usual excellent results. When I played hicoh 
the recording, station A sounded very 
good. Station B has a sort of whistling 
background interference, a vague, kigh- 
frequcncy hash. I find this sitnation only 
after the recording has been made and 
during playback. Separating the tuners bp 
as much as 20 feet does no good at alt. 
}^either does reversing the stations as re- 
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Which cartridge do you recommend for the Type A?" 
"Can I use the professional models?" 



THE ANSWER IS: Usc tJu Cartridge of your choice 
. . . any manufacturer^ any model! 



The arm on the Type A will bring out the best in any cartridge 
...tracking (and tripping) at the lightest pressure specified by 
the cartridge manufacturer. This Includes the professional mod- 
els, which were developed originally for separately-sold tone 
armsbecauscof their high compliance. □ Now, Garrard integrates 
precisely such an arm into the Type A Automatic Turntable. This 
is a dynamically-balanced, counterweightcd arm, designed and 
built with the same precision, the same balance, the same free- 
dom from friction, the same playback charac- - ^ 
teristics and low resonance expected in tone ■: 
arms separately sold, regardless of price. - -. /, 
The Type A arm, operating in conjunction 




with a weighted, full-size, non-magnetic turntable; a laboratory- 
balanced, double-shielded motor; and (when you want it) Ihc 
gentlest automatic record-handling mechanism ever designed; 
rewards you with the full measure of the magnificent reproduc- 
tion achieved by any of the latest, 6nest, stereo cartridges. □ 
Extnivagnut concept, yes.. . but the price oj the Gtiirwd Type A 
Ainomauc Turntable is exceedinsh' modest, only $79.50. 
P^-'^yi I For illustrated literature, write Dept. GM-11, 
Garrard Sales Corporation, Port Washington, N. Y. 

^TmErTYPE A 



GARRARD'S 

AUTOMATIC TURNTABLE 
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NEW! 




THE 

AUDIOGUIDE 

Featuring 

FM-STEREO 

. . Eight complele articles about 
the most exciting development 
since the beginning of high 
fidelity . . . written by the 
men who worked be- 
hind the scenes to 
make FM STEREO 
possible 

$1.00 postpaid* 



(Approximately 160 pagoi] 



HERE'S WHAT YOU GET FOR ONLY $1.00 



p^pj I^Eight articles with complete schematics and descriptive dnta by 
such autliorities as Antai Csicsatka and Robert M. linz of Gen- 
eral Electric Co., Daniel R. von Recklinghausen of H. H. Scott, Inc., Fred Merg- 
ner of Fisher Radio Corporation, Leonard FeJdman of Crosby Electronics, Inc., 
Carl G. Eilers of Zenith Radio Corporation, Norman H. Crowhurst, ord 
audio's own Dave Saslaw and Edward Tatnall Canby— a complete compila- 
tion of the FM-Slereo articles in the June, July, and August issues. 



Pjypj II^A complete "Buyers Guide" to all of the newest high fidelity 
products, some yet to be unveiled at the 1961 New York High 
Fidelity Music Show. Truly the most complete directory of FM-Stereo and 
components, with all specifications and prices. 



READY SEPTEMBER I ORDER YOUR COPY NOW 



AUDIO. Dept. AG-2, 

P. O. Box 629, 
Mineola, t^ew York. 



Endo&gd is 5 , please send me postpaid^ copies of the new AUDIOGUIDE. 

Name - 

Address 

City 2one Slate 

*Sent pastpaicJ in the U.S., Canado, and Mexico. Please add l5i for foreign orders. 



pardu Iht'- tinicr.-i iinpiovc the. uiliiatioii- 
TIii,< prorex thai if Mie Inner if at funii, 
then both of (luin rtr<5. 

Tlif fori'ijoiiu/ i-^ triic of o>ii> t;liili<>ii 
onhj, i:v(:n when Ihi.t .ilntion i.< "■■<i'iJ f<»' 
iiionop)irinic recording. Some mnnihx ago, 
rrhoi ':t<ftio» A wnx iointi I hi: xanic iijpi:: 
of hrotidi-Aixtintj bvl u'ilh a sloliou C, I 
ijol JiOiiie vcr\/ fine /rtpf.s-. 

H'IkU rini I ilo to re.mi-dn t]iix unffir- 
UiiiaU xiliialion? Harrij E. U nihil, Okn- 
diili-, Cdlif. 

A. Tlii.s is ;m 0(1 il cue, all vijjljt, aiitl i.i 
a sitiiaticm svhieli will t)C voin'utfd af^aiii 
;>iul iifjaiu unless tuner find iiuiltiplox 
:id;iptor niniuifacturers trtke tliis into 
sidevatio)!. Ai^ you know, .stereo iiuiltiplcx 
bi'oailc.asLs are ,\ust aroniid tlie corner. 
K\'on t.houg)) s-evy fcsv are taking place at 
tliis t.ijne, some stations arc liroartcasting" 
iniiltiplexed haekji^round mii.sie traiuimis- 

Wliat liai tills to do witli your problem ; 

Let UH assuviio that station B i,'; trans- 
mitting just, such a backgr<inn(l nuisic 
sei'viee. Tims, the t-va^ismissious from tiiis 
station contain a subcavrier wlvosc fl-e- 
quen(^y is ontside our heaving range. All 
tuners possess some kind of do-empliasi.f 
network to roduce liigli fl-equeneies ;is 
prestrilied operating procedures. A de-en>- 
pliasis of tlio t.vpo uso<l in tuners is of 
simple RC design. This means that tile 
signiil from the carrier is not likely to he 
eonipletcly suppressed and eould still 
appear in tile output of your tum;r. 1 
tliink tliat this subcarricr is getting into 
your tape macliine and beating svitli the 
bias oscillator. (This boat tone is the 
background Jiasli you are hearing.) Since 
this (ieenr,'3 at the recording hend, the 
sound ^vould not be notiotfd during the 
monitoring of the program unless the ma- 
cliine were c(|nipped -vvith a separate play- 
back head. 

If the foregoing assinnpfioii is correct, 
a low-pass filter must be de.signod to be 
plae(;d betw'oon the output of the tuner 
and the ijijuit of the tape recorder. 

Phase Reversal in Preamplifiers 

Q. I woultl like lo n^c calhodtine phuxc 
xplillcra in the output of <i i>rcin»j>lifier I 
am dexif/niiu) to enable me l.i> )rr'jr.«<! 
phnnc on one channel merely l»i swiichilif) 
the otitput from ealkoile io ptnte. Should 
I uxc any freoucnei/ conipensulinii circuits 
io ee/utiliee the poioiible difj'ercncex in th« 
two cireMita, or will lltal he ini neeex-iari) ? 
William IV. Kirkn^^s, Ntw i'nrl:, K.¥. 

A. You do not need any freqiiency-cor- 
rocting networks. .Inst remember that a 
phaso-spliltcr circuit is highly degenera- 
tive. Compensation in sncli a 'd remit iss 
mitoniatie. Tliesc circuits are somctiaies 
{i*<;u5ed of having a sliglitls' rising rc= 
«}>onso becaURO of the small cnpacit/uie" 
to ground created by the heater-cathode 
capaeitanee. This rise, however, it it esvsta 
at all, i.s small. It will be produced in both 
the pUitc and cathode circuit.^. 

The effect of siicli ;i rise can be further 
reduced by making the cathode and i)iat(; 
resistor as low in value possible. This 
will mean that thy reactance of the heater- 
cathode capaeitanee will have to be larger 
to create this ri.sc than ss'ould be true when 
higher vnlue.s of cathode ami pdate loads 
are employed. m 
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WANTED 

IDEKfiCAL TWINS, MALE 

H!>R FftNS PBEFESRED 

lliivi; >(in ihoih iif ynii) sufficisnt sjian; time 
|-'V'.-h;n(p) to panScii>a!e jji a ciijiliiiuiii},' n(ivf-r- 
' -ill" miTdiiinijisirifr imissrani in lise Mcdroiiic' 
' "i" No sellinit invoked — Itjis of fiic, put- 
■■ i- trot 'fii-fi e(|U!ii((!Ciit for vi<ur cffurts. 
l inii'^i) iiuiffuL? cxcdlcut: ?r. V. Area rfsiibnU 
jirfferreri. Scad "(lnuMf-iM!H«u>-f " jihoiii, ivfer- 
i , '-'iJ;il resattiM id r;;i;ntr.'.ni.'^. Inr., 10-31 
•i-st. ClfcTiWf!, I.. 1., X. v., IJf-ii. s. r. 



Fei&. 5th. 




(Paeo ran this ad in Tiie Hew York Times) 




Don and Larry Taylor, with twin backgrounds and skills, have competi- 
tively built kit after kit, Paco vs. other makes. In one test Don built the 
Paco, in the next Larry did. Net results: Paco kits proved faster, easier, 
and better in performance. For a typical Twin -Test report turn the page. 
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HERE ARE JUST A FEW OF 
PAGO'S NEWEST KITS: 




SMO STEREO PREAMP-AMPLIFIER; Power: 20W (RMS) per cHannet, 40W total. Peak, 
40W with aOW total. Response: 30 cps to 90 Kc, within 1.0 DS. Dislorlion; wittiin 0.5% 
at 20W per channel. Includes; 14 inputs and 14 Panel Controls, black and gold case. 
Sft-40 Kit with enclosure, "Twin-Tested" operating assembly manual...... .579.35 net 

SA-40W! Factory-wired, ready to operate $129.35 net 

SR-50: Stereo Kit as ahoue witti different styling, 25w per channel. TEA' 




ST-25 FM TUNER: Sensitivity: 1.5 microvolts for 20 DB quieting. Harmonic DItlOrtion: 
less than 1%. Includes: Dual Llmiters, AFC and AFC Defeat, "Eye" type tuning indi- 
cator, Multiplex jack. Black and gold case or walnut enclosure at slight extra cost. 

ST-25 Kit with fully-wired prealigned front end. "Twin-Tested" manual $42.9S net 

ST-25W1 Factory-wired, ready to operate $ 59 ,95 net 




FM-TUNER/AMPLIFIER (ST-26) AND SPEAKER (L-3) KIT IIOMBINATION; This low tost 
component high fidelity FM radio systera Is ideal for professional offices, dens, base- 
ment playrooms, stores, etc. They're fun to build thanks to Pace's "Twin-Tested" 
opei;itini^ assembly inanual. 

ST-26 FM Tuner/Amplifier is similar in specification to the ST-23 (above), but contains 
compact amplifier with phono input. As a kit, with (ully-wired prealigned front end. 
Handsome black and gold case or walnut enclosure at slight extra cost. . . . $54-95 net 

ST-26W: Factory-Wired, ready lo operate $69.35 net 

1-3 Speaker Semi-Kit: Complements the ST-26 in si2e and appearance. Lifelike response 
from ultra-compact, high efficiency speaker In walnut finished cabinet..-.. TBA* 




L-2 BOOKSHELF SPEAKER SEMI- 

t(lT: A long-excursion 10'' Jensen woofer 
and Jensen compression horn-type 
tweeter In solid, acoustically-crafted 
factory-built catjinet (or vertical or hori- 
zontal m,aunting. Response: 45 cps io 
IS Kc; Nominal Impedance: 8 ohms over- 
all. Incluiles: Adiustable Brilliance Con- 
trol; Built-in Crossover Network. 
L.21J Semi-Kit: Unfinished. Complete 
with "Twin-Tested" operating assembly 

manual $59.95 net 

1-2F Semi-Kit: Vfalnut finish on all four 
Sides. i:omp!ete with "Twin-Tested" op- 
erating assembly manual ... .$69.95 net 
© 1961, PACOTRONICS, INC. ALL PRICES 



DF-9D TRANSISTORIZED DEPTH FINDER 
KIT: Protect your boat against shoals 
and underwater hazards with this com- 
pact, easy-to-read depth finder. Locates 
hard-to-find schools of fish, too. A low 
cost safety device for every boat owner. 

Fully Transistorized: 5 transistors, low 
battery drain for very long battery life. 



Fast, 
with 



Easy Readings: over-sized scale 
1 ft. calibrations from 0120 ft, 



OF-90 Kit: Complete with "Twin-Tested", 
assembly operating manual. .$S4.50 net 
DF-90W: Factory-wired ... .$(35.50 net 
INCL. f. E. T. 'Price to be announced 



7 built the 
Paeo SA-40 
Stereo Preamp 
Amplifier." 

Larry Taylor, 8 Stevens Place, Huntington 
Station, N, Y. "It took me one- third less 
time to build the Paco kit than it took Don 
to make the almost identira! preamp- 
amplifier by another kit inaker. But it 
wasn't just the time; it was knowing you're 
using the right part, and that you 
understand the instructions completely. 
Paco parts are all pictured and labelled, the 
resistors are neatly mounted on cards for 
easy identification. And Paco's instruction 
book doesn't leave you guessing. The 
fold-out diagrams and drawings are always 
right beside the instructions, so you're not 
reading one part of the hotik and following a 
diagram in another part. Photographs in 
Paco's book show how each assembly 
should actually look. I enjoyed building 
Paco kits, because I wasn't wasting 
time or worrying." 




MEET THE PACO TWINS IN BOOTH 438 AT N. Y. HIGH FIDELITY SHOW 
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l built a 
competing 
Stereo Pr^mp 
Amplifier." 

Don Taylor, 39 Cross Street, Smith town, 
N. Y. "Neither Larry nor I are speed 
demons because we're very meticulous about 
wiring and soldering. So I was even more 
surprised when it took me ;iO% more time 
to finish my kit. My problem l>egan when 
I tried to separate the parts. The resistors 
wei'c in boxes, but not in any logical way : 
identical resistors often wound up in 
diOerent boxes. The instruction book was 
clumsy to work from. It caused wasteful 
mistakes. Once I lost 20 to 2-5 minutes 
because I misread a tiny key letter that 
meant not to solder a certain connection. 
A lot of the fun of kit-building was lost 
when 1 had to spend time making up 
for shortcomings of the packaging and 
the instruction manual." 



THE PACQ KITS YDU WANT 
ARE AT THESE DISTRIBUTORS: 



I I 1 III ' 




ALABAMA 

AriTilstOn Soul^ieaste-i Radio Parts 

Gadsden Southeastern Ratlio Parts 

MoD]lc Emrich Radic Supply 

Montgomery Soutlie£ stern Radio Parts 

Selma Southeastern Radio P^rts 

CAUFORNIA 

Belir[ttwcr Clant Electronic^ 

8erke[oy Electronic Suppliers 

Lour Beach r. c, & L f . Hall, Inc, 

las Angeles L. A. Electronic Supply 

MountainwiBw Ray-Tel Industnal Co, 

Calo Altfi Peninsula Electronics Supply 

2ach Electronics 

Pasadena Dow Radio. Inc. 

Reseda Duico Sound Systems 

Sacramento Lombards Electronics 

Salinas Peninsula Elcclronrcs Supply 

San Diego Silverj^ate Radio Supply 

San FnncJsca Market Radio Supply Co. 

Zack Electronics 

San Jdsc Electronic Center 

Peninsula Electronics Supply 

San Jose T. V- Supply 

Schad Electronic Supply 

United Radio & T, V. 

San Mateo Ssn Mateo EEec. Supply Co. 

Sunnyvale Sunnyvale Electronics 

Valtejo Electronics' E:eSt Buy 

Whittler HI-FI Haven 

COLORADO 

Denver Electronic Pa-^s Company 
CONNECTICUT 

Bri[fKeport Hatry Electronic Enterprises 

Hartlord Del Padre Supply of Hartford 

Hatry Electronic Enterprises 

Siena] Electronic Cerler 

Scell Electronics 

New Britain tJnited E ectronics 

New Haven American Television, Inc. 

Hatry Electronic Enterprises 

Norwich Aiken^ Electronic Supply Inc. 

Waterbury Hatry Electronic Enterprises 

Parts LTniimited Stores 

See your classifred pione directory 

FLORIDA 

Daytona Beat^h Hamiriond Electr., Inc. 

JacksonvElle Hammorrtl Electronics, Inc. 

KinKade Radio Supply 

Lakeland Hammond Electronics. Inc. 

Melbourne EEectr. Whcklesalers, Inc. 

Miami Electronic Equipment Co., Inc. 

Electronic Wtiolesalers, Inc. 

Herman Electronics 

Orlando Hammond Eleclfonks, Iftc. 

lampa Hammond Electronics^ Inc. 

Kinkdde Nadio Supply 

ThurOft' Electronics 

GEORGIA 

Athens SoutKeastern Radio Parts 
Atlanta Souttieastern Radio Parts 
G^inesvilie Souttieaslerri Radio P^rls 
La Grange Southe^^stern Radio Parts 
Rome Southeastern Radio Parts 
savannah Southeastern Radio Paris 
HAWAII 

Honolulu Precision Radio Ltd. 
ILLINOIS 

Champaign Electronic Parts Co. 

Chicago Arthur r^agel tnc 

Irving Joseph, inc. 

U. S. Radio &T. V. Supplies 

Jolf&t Mainline Industrial Supply Co. 

INDIANA 

Bloomington H. A. W lliams Co. 
Columbus H. A. Williams Co. 
Indfanapolis Gra^iam EldC. Supply Inc. 
Meunjer Electronic Supply Co. 
van Sickle Radio Supply Co. 
Lafayette Lafayette fiadio Supply 
Muncle Muncie Elect-onlc Supply 
Richmond H. A. Williams Co. 
KENTUCKY 

LMingtOn Radio Electronic Eouip. Co. 
Louisville P. 1. 8urks Co. 

MARYLAND 

Baltimore Hi-Fi Shops 

Haeerstown Zimmerman Wholesalers 

Wheaton Key Electro:iics 

MASSACHUSETTS 

Srocktan Tee Vee Supply Co. 

Chelsea Lektron, Inc. 

Holyoke Kathleen Smith Music Shop Inc. 

Jamaica Plain Tee Vee Supply CO- 

Mll/ord Tee Vee Supply Co, 

Peabody Tee Vee Supply Co. 

Springfield Del Padre Music Shop Inc. 

Del Padre Supply of Springfield 

MICHIGAN 

Battle Creek Electronic Supply Corp. 
DearDorn Hi-Fi Studios, Inc. 
Detroit HI Fidelity Workshop 
Hi'Ri Studios. Inc. 
Radio Specialties Co. 
Grand Rapids Bursms R^^dio Supply 
Crosse Point Hi Fidelity workshop 
Kalamazoo Electronic Supply Corp. 
Ponliac Hi Fidelity Workshop 



Wyandotte Hi Fidelity Workshop 
Radio Specialties Co 
MINNESOTA 
Minneapolis Ken Cra't Hi-fi 
St. Paul Electronic Market 
MISSOURI 

Kansas City McGee R^dio Co. 
St. Louis OMije Electronic Supply 
NEBRASKA 

Scotts Sluff TrI State Eleclronics Inc- 
NEW HAMPSHIRE 
Concord Evans Radio 
NEW JERSEY 

Bereenfleld Arnco T. V. Parts Corp. 
HacKeniack Emsco Electronics inc. 
Morris Plains Park Electronic Corp.. 
Newark Terminal-Hudson 
North fiergen Arnco >. V, Parts Corp 
Passaic Ed's Electrorics Inc. 
Prrnceton Sun Radio S Electronics Co. 
SpringreJd Disco Electronics, Inc. 
WestwoD6 Arnco T. V. Paris Corp. 

Parts Unlimited Stores 

See your classified pnone directory 

NEW MEXICO 

LOS Alamos Valley Engineering Co. 
NEW YORK 

B^yside Snydar Elect'onk Dislrs. Inc. 

Bfooklyn Witmal Electronics 

Benray Electronio Distrfbulors 

Bronx Adamson Electronic Corp- 

Elmont dreat Eastern Mill^-EFectronlcs 

Hempstedd Newmarki Lewis 

Jamaica Harrison R^dio Corp. 

Peerless Radio Dist. '.nc. 

Long Island City Electronics Supply Cotp. 

Mineola Arrov/ Electronics Inc. 

New Hyde ParV Dre$^ner Audio Sales Co. 

Mew York City Adson Electronics 

Arrow Electronics 

Dale Electronics Co. 

Grand Central Radio 

Harrison Radio Corp. 

Hi Fidelity Center 

Magic Vue Television Corp. 

Magna Electronics Co. 

Sun ftadio S Electronics Co. 

Terminal -Hud son 

Wilmar Distributors Corp. 

23ly1ron Tube Corp. 

Rochester Rochester R^dlo Supply Co. 

Schenectady (trimmers Elec. Parts Sup. 

Syrac(;se Syracuse Radio Supjily Co. 

Parts Unlimited Stores 

See your classified phone directory 

NORTH CAROLINA. 

Concord Mac Victor Electr. Supply Inc. 

OHIO 

Columbus Whitehead Radio Co. 
Cincinnati United Radio, Inc. 
Dayton Srepco Inc. 
Toledo Lifetime Eleclronics 
Warren Radio Co. 
warren Valley Electronics 
Youngstowo Armies tlect^roPilcs 

PENNSYLVANIA 

AllentownA. A- Peters, Inc. 

Charleroi Barno Radio Co. 

Erie Mace Electronics 

Harrlsburg Electronic Wholesalers, Inc. 

Radio Distributing Cc. 

McKeeiport Barno R^dio Co. 

New Brighton Television Parts Co., Inc. 

Pittsburgh House of Audio 

Metropolitan Distributors, Inc. 

Opus One' 

Reading CeorKe D. Barbey Co. 
State College Alvo Electronics Dlst. Inc. 
Tarentum Huston TV Paris Co. 
Wilkcs-Barre General Radio & Elec. Co. 
RHODE ISLAND 

Providence Electronic Distributors, Inc. 

SOUTH CAROLINA 

Columbia Hi-FI Sound & Records Co. 

Southeastern Radio Parts 

SOUTH DAKOTA 

Rapid City Dakota Electronics 

TENNESSEE 

Chattanooga Curie Radio Supply 
Nastiville Electra Distributing Co. 
te:xas 

Abilene R & R Electronics Co. 
AmMHo R & R Electronics Co. 
Austin Modern Electronics Co. 
Service Electronic Supply 
Bay City R, C. & L. F. Hall, Inc. 
Baytown R. C. L L. F. Hall, Inc. 
Beaumont R. C. & L. F. Hall, Inc. 
Conroe R. C & L. F. Hall, Inc. 
Corpus Cbrliti Modern Electronics Co, 
Denison Denison Radio Supply 
Freepori R. C. & L F. Hatl, Inc. 
Galveston Electrotex 
R. c. a L. F. Hall, Inc. 
Houston Electroteit 
Gilbert Co. 

R. C. A L. F. Hail, Inc. 



(Canl^nued on next^iaBe) - 



BUILD A HI-FI MUSIC WALL! Don Brann's new book How to 
Build a Hi-Fi Music Wall gives you step-by-step instructions for 
building a decorator styled cabinet or an entire music wall. Send 
50o and your name and address to: PACOTRONICS. INC., Dept.A-9 
70-31 84th Street, Glendale 27, New York. 
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PACQ DLSTRIBUTOR LtST (cont'd.) 

TEXAS (Continued ) 

Midland R & R ElecTronic^ CO- 

Odessa H & R ElectrOTiks Co. 

Pasadena R. C. & L. F, H3II, Inc. 

San AiiEelD R & R Electronics Co. 

San AntoniQ Modern Electronics CO. 

$iierman Electronics Supply Inc. 

Texas City Electrotex 

R. C, & L. F. Hall, Inc. 

Wichita Falls n & R Eleclronics Co. 

WASHINGTON 

Seattle Empire Electronic Supply Inc. 
Nonhgate Cameras 
Pacific Eledranic Sales Co., Soc, 
Radio Products Sales Co., 1nC. 
Spalfane E- M. Jotinson Co. 
Taccma Hranham Hi-Fi 
Soi;nd Center 
WASHINGTON, D. C. 
Elec. Wholesalers, inc. 
Ruc'rier Electronic Produc'.s inc. 
Arlington, Va., Key Eleclranics 
Rucker Electrcnrc Pioducts Inc. 
- College Park, r^d. Rucker lltc. Prod. Inc. 
Silwcr Spring Ruckei Elec. Pfod. Inc. 
Silver Spring Electrortic Supply 
WISCONSIN 

Milwaukee AcrtiG Radio Supply 
West Allis Hi-Fi Salon 
g EXPORT: 

Morhan ExporPing Corp., New York, N. Y. 
CANADA: 

Atlas Radio Corp.. Toronto, Orttario 



PACO 

KITS BY 




PACOTRQNICS 



For.free illustrated PACO catalog write: 
Paco Electronics, Dept. a-9 
70-31 84lh Street, Glendale 27, N, Y. 
A subsidiary of PACOTRONICS, INC. 




You spent 
$450,000,000 

on bowling last year 

23V2 times as much as you 
gave to fight cancer 

Shockingr? Yes. And here's another 
shocking fact: in 1961, cancer will 
strike in approximately two out of 
three homes. 

Go howling. It's fun. Enjoy yourself. 
But when you spend fifty cents 
to knock down pins — give as 
much to the American Cancer 
Society — to knock out cancer. 

If you do that, you will be 
giving $450,000,000 to fight 
cancer this year. Thirteen and a 
ludj times as much as last, year! 
Fight cancer with a checkup — 
and a check to the American 
Cancer Society. 

8 




LETTERS 



IS OUR FACE RED! 

'riio f;K'C oi' tlip injiTi i"Os]Km,^il)l(' for tlit' 
EinTon'ts RMViHu- in tlic An^n.st i.«isu(' 
.-ilioiild lie (|iiite red; i]Uite rod indcil! 

Two yoJiTS rifti^v Hir Xiitifnuil H>i]"Li:tu 
of Stand;! rds h;[(l :iiiii<i\nicod that H U'iJS 
cluiiijjiiii; I'roiu (tfi''^ to I'l''. yon (ii)!illy 
toiiic ;ii-oniid to it too, Imt you don't oven 
checl; \\\> on how tin? word is siiclled I 
■'P)c;ir;n;itl" my oye! Tlie word is 'I'iert- 
f';ii;td. T lioiiL' yon wiil lie DUiti I'liontrli I'.i 
coii-i'i-t the iiUNtake ne\t inontli. (^fi":! M'l 
are. lia.) If yi>ii li:ivc to .s-;ivc fai-c, lilnine 
it oil t!io I'liiiilfr, but 1 fhiiik yon owe il 
to your readers not (0 lot ;t ghirin^ 

niistiilvO go niii'orreeted. 

And whiU' you ;ire ;it it, ro\i iiiiyht 
inildi.sli .-liso tl)(> otiicr prefixes ;i<loptcd l>y 
the NBS :it the sumo (iine; they fue: 

T = Tora- = .10'= m -- Milli- = lO"^^ 

G=(Jig:i- =]0'' u - .\ncro- =10-" 

M=Mi3g;ii- =10" il = Xaiio- =10'' 

K = Kilo- =10" p = Pico- =10-'= 

Thus, l.T N'aiio-.si?eoud.s ;ii-e 1,t x 10--' Sfc- 
ond.s, whieh used to he — and often still in 
— cjilled 1.^ Milli-inifiDsecund!*. W i)nfAi: 
<U'si^u:ttio]iH will ho :idO]jted :u^!'o.ss the 
bOiird. wy will uot lie tnlking nhont Kilo- 
Me^fa-eyeles :niy move, hut tlioy ^vill he 
i-rilled "Giga-tycles. I dciu't e.fpeet to see 
tli;it (hiy, liowovei". 

British engineers Imve been nsiug tlic 
pP for » long time; its a imittor of faer, 
when talking fo eneh other they do not put 
1.1 Pi corn lads here nml SO" Picofar;ids 
tlierc — tlioy pnl \') "Puffs" hore :ind 80 
"PniTs" there, whieli 1 think i.s (-u(i>. 

AVAi.'rKj: HicEi'rKii, 

.S;'7ri X. Hawthonie R<L, 

Milw.-iukee 17, Wis. 

Sif! ; 

. . . (;irauleil it (the )jicof ;ii-ad) is ;i 
highly u.seful unit, with a eouvouiciit ali- 
hreviation, pf. However, il is eorrcetly 
spelled ]iic.ot;n;id (|0'onouneed poe-co-fav- 
:i.d), and shouldn't he e.tuit'usi.'d with pi'^a 
tyjie. ^^'llile I have mot up with tlic new 
pi'eflxes in eU'efronies eonr.ses ,<:inc'e, 1 first 
luvo'd ;!bont them in Al'iiio (in the Let- 
ter.s column, rteptemher, 10.5S), so I feel 



tli.at Aumo has a spceiiil r<'sponsjliility in 
using the new terms and using them eor. 
leetly. llen«» I run ple;ised thiit you arc 
phinning to u.se pf. . . . 

Philip X. Hiiiogks, 

.TlfiO Ramlnlph Itil., 
Kockvilh^, Mil. 



Kli; ; 

M:iy I roinmend the goml intentions ex- 
pressed ill your cditori;il of August. Un- 
fortunately you sneeeeilcd in ntenmuhit.iug 
two misi.;iki\« of terminology. As a liuvo- 
pean ie;ider and a citizen of Frjinee, lionie 
of the rnetrie system, 1 am ])erhaps ovit- 
sensiti/,ed ii» the ghirions ines.s veveiiled in 
this lespeet by reading mo.st Ameriean 
teelinieal papei s. N'ot only do most iuithovs 
ignore the metrie syst:-ni hut they Imteher 
it nialieifui.sly. 

. . . ()U('oia)'ad) is iwl ;ibl)revinred "pf," 
tint "pi''." There is tin aeeepted term;- 
noiogy ill use tliroughotit the seientihe 
worltl exeept with some Atiierienn teelmi- 
eal m;iga'«nes. Clarity, preeision, aeenvacy 
should he ipialities attaehed to any pnb- 
li.slierl tei lmicftl ])aper. Tn a publie;iiion of 
the st;itus of AVDJO, a litlle editing on that 
snbjeet would eiilianee the standing of 
yonr arli(;lcs. 

As other e\'ainj)le,s of most fo<ind er- 
i-ors; megacycles should be MHz (mega- 
hertz) instead of nie or MC; deeiliels 
should be dlS instead of db ; millinniperes 
should he ni.\ instead of mac kilowatts 
should be k\V instead of kw or Kw. , . . 

BV.lJXARO K. Mai.an'Dai.V, 
41-.^0 7«th Street, 
Elmhnrst X.V. 

Aii/I llml i/rt.v ntil all 0/ Hum! ll't' urr 
HOW }>jf:^if ti inintup'd in writ it) ti " itifofurad'' 
ttHtrs- fin fill- niort'.'ii hUu-.khoarii (ov 
.■ilmnli! i/T litnr xaid onr Icilolinu-x? ). At 
lca.1t, j(7- pyobahlit will )io/ m/ikr lliin 
wixlol:/' ui/ntn. 

Jylnlf' trr n'rnffni^/^ iltr )-fti:^0)iy for t)it: 
iixr of i-apilal h-ttrr.t in ntihri'.vintiDii i>f 
til fx li/pi-, lof fri-l Dull le.i}< ea pit (.dilution 
jiHil'r.'i for f'fixirr rrofVnt;. IJnh.'xfi ju^firlii 
rifrifho'tij <>h}f'rtx, wr shall itfmtinui' to iisi' 
loirf'/' f.d.ir U-ttrrx in fib, nifi, }iiJi, pf, tihA 
sso on. Ki). 



THIS MONTH'S COVER 



Vrom the HXHi Pace Setter, which was 
de,-eribed tliorimghly in IIouk,- Br-anlifiil 
hegiuiiing with the February issue, comes 
this music wall — only a tiny povticui of 
the rem;ivkab!e f:ieitities of this dreani 
home, (^noting directly from JIidikc Hixin- 
tifiil: "The e\er-incre:isiiig arr;iy of ap- 
pliances for entertaiiuiient and entertain- 
ing Inis become part of everyday life. 
Television, radio, :ind all the accontre- 
meuts i'or stniiid I'epi'fKlnction are as much 
with lis as pliimiiing and heating. . . In 
this house all these elemeiit,s ;>t'i.' brcuighl 
together, creating a honseiiolil center foi- 
mnsic;il en.joynient throughout the lion.se, 
alfuig with ])lenty of s])a<'(^ tor a big 
lil.irary of records, t.-ipcs. .sheet music, and 
scores. ,\lso inc hided are sound eluinibers 
for the organ -speakers and the stereo 
system, and a TV set that projects from 
the iC'-At' onto a large screen." 

The diagran, at the right shows the in- 
terior arranginnent of the nin?(ic ^vall with 
Hell Sound tuner, am]ilifier, and tape re- 
corder mnkiug up tln» basic high tidelity 
system. 

For a C(Mn])lete d(.'scri]itiou of tlie lOtii* 
Hace Setter — with many elatiorate photos 



and di;igiam.s — the reader rciilly should 
loc;ite a co])y of the Febrnary, 10(il, issue 
of yjon.sr Hruiitifiil, through whose courtesv 
the diagram wa,s furnished. 
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world's 

most perfectly balancec. 

3layback arm 

new 



empire 980 



featuring the sensational 

DYNA LIFT * 




Adds eleven outstanding qualities: 

1. Dyiia Lift'"' Self lifting device cliiniTvatcs stylus ul)us.e nnd mi(Jc5iru))Ic iiin out irioovo souml at llio 
cud of tlic record. Dyna lift's jnaf^netic systeni lifts arm perfectly fvoiii record more, dcliuately I linn 
possililc with the luiinan liiunl. As proven h\ iictrnd tests conducted. • 2. Perfect Dynamic Balance 
Acliicved by locating pivot points at exact ccnici' uf arm niass. • 3. Precise stylus force adjiislmenl 
Calibrated knob dials any stj'his force from 0-8 grains. Accuracy =t O.lg • 4. Maximum compliance 
Precision vertical and lateral liall Ijcaring sus])cnsions. • 5. Lowest fiin<laincnlal resonance 8 cj'cles 
per second. • 6. Stylus overhanj^ adjustment Unique cailrid^c hrackct-moinil permits adju-;tincnl of 
eartridiic position in slicll f6r lowest trai kinjr crroi', (0.6.^° J • 7. Lowest inertia Acbie'l'cd liv critically 
calculated distribiiiion of arm mass. • 8. 5 wire circuit eliminates ground loops separate .Stii wire 
provides common ground for arm and lurnta])le. Complete shielding. • 9. Plug-iii iiistalhition Ann 
provided witli plug terminal and supplied witli 4 fool shielded ])hig in cahJc asscndjly. • 10. Self latching 
arm rest. • 11. Vertical Height Adjustment for both arm and arm rest— 1% inclics. • 

Empire 980 Arm including Dyna-Lift S50.00 ^ 

Visit your Hi-Fidelity dealer now. 
For descriptive literature write to : 

*Pat6nt pending. 
AUDIO • SEPTEMBER, 1961 
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JigHT^ 
lUsTENing 




CHESTER SANTO N 



Sound Effeeis, Volume 2 

Audio Fidelity DFS 7010 

Tlitre's uotbtofc' like a fresli biitcli of 
soim<ls-in-8icreo from a!' to 0"t ii gridii) of 
voicp colls on tlieir iivi-iile. Tlie vnluc of tliiti 
series by Audio Fidelity extonds ui several 
directions. It gives u n''W dimension in fre- 
quency rnnffe to the eli;illen;<ing "big" sounds 
tliflt bavft intrigued eiirHer recording tech- 
nicians. Il Introduces an ^-iitirolj' qcn^' ^roU]! 
of heavy-duty sounds tor our ania/iement. 
Then, to cap ;it nil, they ftfter sotiie souml 
pattern?! of an extremely subtle and Illusive 
nature. In Volume Two. vinlike the first re- 
lease, tbe grooves nre not locked lit the con- 
clusion of each band. Tbe iwent.v-four I mads 
on eiicb side of the record require no further 
Attention once tbe side is beguji. 

About one fourth of Volume Two is de- 
voted to animal sounds. riinKiut; from tlie 
roar of African elephants to tbe dilTerent 
efforts of lami)s and gonin, .As with sounds 
of a more nieciianlciil nature, .vonic aniniHls 
regiuter better than othor.^ on mike. The aeii 
lions are particularly effect ive Avitii tbe watei- 
acting as a sounding hoard. Among lire 
rounds selected for floor shukliig, the engines 
of a 707 jet. liner going into action are 
still liurd 10 beat. Crowdln;^ the jet for 
attention are tbe very realistic samyles of 
heavy-duty motors and a coal-hoist wlucli 
room at a New York City utility plant. The 
natural nttributes of stereo recording of 
moviag objects get their best display in tbe 
Higiit of n helicopter, the skovellng of scrap 
metal (picked up in oiiu channel and dropped 
In the other) and a truly profligate throw of 
dies. There are several reinarkalilo examples 
of room presence createil by the echoes of a 
fencing session and a handball court. There 
Is more than oue surprise in utore for tiie 
audiofon in this release. My favorite i-< a 
sound 1 Qcvcr expected to liear on a record' — 
the dealing of playing cards. The soft whisiier 
of each card a^ it lands at one of four 
widely-separated poiut.s spenltB volumes for 
the sensitivity o£ the -Vudio Fidelity proccKi; 
and that of any system capable of repro- 
ducing it. 

Pal Joey (Duophonic Process) 

Capitol DW 912 

Capitol lias decided to try its luck in the 
conversion of old mono vecDrding.s; into 
approximations of stereo BO\ind. Their Doo- 
pbonlc process is quite simple — to tbe ear 
at least. II; avoids the complicated winnow- 
ing of frequencies that is part of the liCA 
method unveiled sonm months ago in the 
ToscaolnV paeudo-stereo recordings. Theu too. 
Capttnl's task is made easier by the fact 
rbat the mono recordings selected for the 
Crst release are technically superior to most 
of ths Toaeoninl Items proccKscrt by UCA, 
There Is less opportunity for the introduction 
of distortion becansc Capitol makes no effort 
to relocate the sound of the individual In- 
struments according to tonal range. The only 
claini made for the Duophoiiic process is one 
of fldijed space illusion. 8inee some of the 
original releases date bad,- lu 1V151. part of 
tbe improvement In .sound is tied to factors 



Forest Ave.f Hastings-on-H-udson, 



Ihat have notliiuc to do with the Dilophonic 
proces-s. l*art of tbe credit lies with better 
surfaces and more sophisticated d6Sij;n in 
■ ■H iters. 

Many of ll)<r tracks in this i.<-;ui2 of llie 
lilm version of Uodgers and Hart's "I'al 
.lo^y" are presented in autlieniic stereo, 
providing a line opi>orlunity to coiuparo o» 
nun disc tlio virtues, if any. of the remain- 
ing tracks heard in tlic Duopiiouic process. 
The I'reqncney response throushout ilie illM 
is quite uniform. It maintains on avern^jc 
that Is rejjrescutative of n good modern stereo 
disc. Going from stereo to Uuoplioule, you 
can spot the difference intmedlatol.v in the 
\vi:leijing of the vocal sound sourci". I'Yank 
Sinatra has some of the best songs in the 
score and lie ilelivcrs them from center stage. 
.N'onuai stereo pinpoints the exact location 
of hl.s larynx. In Duoplionic. his voice ap- 
pears to i.ssDc from a fused source iuit the 
width of the sound implies the exisienee of 
tliree iieads instead of one. A Hick of the 
pliase- reversal switch had no elTecl on tlie 
sprawling jiaturo of the voice. The merits oi 
this pro<-ess arc most .apparent when it is 
Jieai'rl Inimedtately following a ujopo re- 
cording of tbe saute material. .\ IJuophonic 
disc iiivarialily sounds better because the 
stereo cartridge gives you. instead of tbe 
phantom center fill, a curtain of sorts that 
does cover the entire area bclwcci] the 
spealcers. 

Ella Fitzgerald Sings thie Harold Arlen 
Song Book Verve O VSTP 254 

Tony Bennett Sings Harold Arlen 

Columbia Q CQ 356 

The composing career of Harold Arlen fits 
neatl.v into tlie si>an of the last (liree decades. 
Ills first tune, ''(.let I-Iappy". was introduced 
i>y Ituth Ktling in the N'ine-riffcr.u Kevue 
iiack in lOHO. Arlcn's music certainly deserves 
the attention It Is currently getting in tape 
circles. It has the uiiextUtguishnbic charm 
of the trul.v great men of American music 
who will always figure |>rominei)t]y in any 
well-hnianced tape library. Along with Her- 
lin. Kern, Ilodger.s. I'orter. Gerslnvin and 
Voumans, H.iroid Arlen caught the true 
flavor of his generation. Much of his dis- 
tinctive approach to a popular song may 
be traced to Iiis formative years wiica he 
workcil for a series of annual shows at 
llaflem's Cotton Club. This very hep for-its- 
day night spot attracted audiences fully as 
glittering as any seen on Hvondway, The 
saucy, bitter-sweet quality of his iuillads 
and ucar-blues is part of an era that per- 
mitted the songsmith to practice bis craft 
witJiout hindrance from l>usincss. attorneys, 
tax specialists, and other distractions of tliat 
sort. 

Ella Mfzgerald has every desiiable qnalllv 
of bael<grouaa and experience lo m.tkc this 
a definitive Arlen song book. A great many 
record and tape fans are sure to ijtty this 
recordlnij without hesitation (either a two- 
disc album or one Twln-Pak reel), basing 
their purchase on the reputation of orevious 
l'"lt«geraUl song books. They won'i lind the 
s.ame uniformity in the condition of iier 
voice tiiat was evident in Ella's song iiooks 
of two j'ears ago. Tbe Gershwin set Is stlH 
my favorite but I can't think of another 
singer today who could deliver all the.'-c 



.\rlen tunes with Ella's Instinctive nuance. 
There is a Hip yet ver.v humnu quality Su 
the way she seta forth tbe old depression 
favorite "Let's Taiie a Walk Around the 
lilock." lilUa can then turn around and charm 
us with tlie <:la9sically sittiple *'As fjOng As 
I Live," introduced in tlic Cotton Club 
I'finide of 19S4 h,v a lecn-agei named Lena 
llornc. In the well-paced arrangiMnents. 
Hilly -May lends liis usually rellalile or- 
cbestriil support. -Vnothor tape puzzler in 
Ibis reel. Considering the in\|iorta.uce of tlds 
tnirticular project, it is difiieult to under- 
stand the casual listing of the scleclions on 
I he album box. "Ill Wind" and "It Was 
Written in the ^rtars" are mentioned ou the 
[tax hut. do not appear on the tape. 

Tony Ilonnett. in the Columbia reel, demon- 
strates, in ;ulditi<iii to a hearty enthusiasm, 
(lie enormous scope of the Arlen library. 
Itennett uncorks five additional tunes in the 
course of a collection featuring arrange- 
ments by ftleiin Osser. Add these to the two 
dozen in (he I'"it?.gcrald reel and you have 
'■nou;;h .\rlfn songs to talte care of anyouc'Ei 
ihost iiri'ssing neitds. The items added b,v 
Uenneit to icila's list include "House M 
Flowers. " "For F.very Man There's a Woai.afti" 
"Itight as tbe Italn," "What Good Does If 
Do," and "I'"un to be Pooled. ' In the sound 
department. CohnnWa iias an apprccinblc 
edge in audio quality, 

Frank Choc'ksfield: Movie Themes 

Richmond Q RPE 45026 

Itichniond is still shipping from Kuglnnd 
master tapes that permit the release of 
r'en.sonably clean-sounding four-track reels. 
l''or some reasnn. however, the recording 
characteristic of a typical Richmond tjipi- 
still differs from a typical reel bearing the 
lal)el of the parent tirm — London Ilecords. 
Tlic <'ontrast is most signilicunt in the bass 
I'osponse. K\'en ailowIuK for the fact that 
London tapt^s sf^eiii to average a bit more 
strength in (he ]o\y end tiian do the reels 
ot" most lal)el.s. Itlcliniond seems to lie making 
little or ito i)rogress In the bass departmeni. 
You can spot this quite easily on any system 
capable of hantillitg tlie full response of 
London tapes, (;oing bej'ond the particular 
combination of tapes encountered this month 
(Chacksfield Itos and '^^antovntlI), the 

general results I've beeti getting with Hlch- 
luond and Lontlon tapes for the pnst year 
point to one of several possibilities. There 
Is s remote chance that, in processing, United 
Stereo Tapc.s (loaded on its own whim to 
roll oA' the low end for esthetic or other 
reasons ami that this decision has somehow 
escaped the notice of London Uecords. Such 
a comijination of events is almost imi>ossiiik' 
to believe. Another explanation ma,v lie 
closer to tbe facts. UST is probably acting 
on instructions which spell out exactly hnw 
much better n London Tape is stipposed t<» 
sound than any reel witli a Kichmond laliei. 
I'll bet two pairs of outptit tubes (the onl>' 
easily movable items always on hand) that 
someone at I-ondou i.s convinced that a 
listener willing to pay only :S'1,03 for a 
tape is going to play It on a unit that 
tnlght cotne loose at the joints with tbe Itrsj 
thrust of 50 cps in the spca](er. Merc, at an.r 
rate, is one vote for some of that t-ondon- 
style liass. The top end of Richmond tapes 
offers no great prol>lem iiocause the pre- 
emphasis <-iin be rolled off luit bass response 
tliat lias to be propped up at an angle in the 
pieanip is no joy to ttese ears. 

As for (lie tnnsic on this tape, "Gigi" and 
'Mtist in Time'' from B/:ll.^ Are liinfi'iuo get 
the liest treatment here, h'lddles attempt to 
duplicate fhe iiite of authentic Greek In- 
struments ill "Xever Ou Sunday." In the 
Ulver ICwai March, flutes, piccolos, and druins 
Introduce the thenie in the left channel 
iieforc leliniiuishing it: to the full orchestra, 

Edmundo Ros; Sing 'N Clap Along 

London O LPM 70046 

What nre they doing to Edmundo Kos? 
Here la an orchestra ;bat has built an en- 
viable reputation for the amartiiess of Its 
crisp Latin style. Xow it finds itself In- 
volved in a sing-along album dcvoicd to 

(Continued on page 94) 
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ADVANCED CIRCUITRV, INCREASED POWER, DISTINGUISHED DESIGN, ENGINEERING IN THE FISHER TRADITION 

A Marvel of Flexibility , and of Simplicity 





X-202- 

75'Watt Stereo Master Control -Amplifier 



■ Iflcorporatiag all the features normally found only 
on the most elaborate of separate control units, the 
FISHER X-202-B combines a remarkably flexible 
Master Audio Control with a high-powered, dual- 
channel amplifier having a Music Power Output of 
7 5 watts. Among its outstanding features are, (1) a 
Stereo Dimension Control, (2) the exclusive Fisher 
Tape Monitoring System that permits the user to 



monitor tapes and yet make full use of all controls 
and switches during playback without changing ciible 
connections, ( 3 ) two Center Channel Outputs, one 
permitting a center channel speaker withoul an aJcli- 
tional amplifier. With the second, it is possible to 
install a remote amplifier and speaker, (4) Stereo 
earphone jack on front panel. $249.50 
Fine Walnut or Mahogany Cabinels. $24.95 



See us ai the New YorJlr High Fidelity Music Show, Sept. 14-17, Trade Show Building 



Other Fine Stereo Master Control Amplifiers 

FISHER X.1000 nO'Waffs 

Most powerful control amplifier! $329.50 
FISHER X-101-B 56 -Watts 

Special tape monitoring circuit! $1 89.50 
FISHER X-100 36-WoHs 

Most popular control amplifier! $159.50 



EXPODT: Tekico Internaticnal Corp.. 171 Madiian Ave., Kl. V, ti, U. Y. 



USE THIS COUPON 

FISHER RADIO CORP. • L. I. CITY 1, N. Y. 



Pleaie lend FREE liternture on the following! 

□ Complete Specifications on FISHER X-202-B 

□ Complete Catalogues on FISHER equipment 
n Illustrated Custom Stereo Installation Guide 



lin Conodo: TtMaE Alf&cfalef, Lid. 



Nome - 



Address. 
City 



Slate . 
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1. SAUER CIRCUIT 

Tlic so-t';"ill(;<l (by iiie) Bauer civcuit, fui- 
oouvoi'tiiif; liiiiaurnl e;[rp!ionos intii siinii- 
latfd siolco ii'ct'l.itovs ill ov.lfv to listen to 
stereo I'oc.nrdiu;;^, kept lottevs i-omiiif^ 
int'O this (Icpjii-l'iuoiit inontli jii'ter montli, 
iiiitii 1 tili;il!y \vi-<it(^ Mr, liriiier t'or pi-r- 
inissioii to jivim :i wM.sioii (if the (;'ii-<-)iit 
horo. Porinij^sion u-;is f ortlieoiiiilig, fiinl 
yOii'H tiiid tlio i;ir<-nit lit'Uiu' — tliiiu.;ill .1 
slioulil sjiy lli;rt wlmt you really want !!< Ibe 
coiiijilrto tci'lmit'al (liscussion, ai; pulilislicil 
ill tiic Jc.ni-ii;il or tlie Aiiilio l';)igi)ii'('i-iii<!; 
Soi-icly. (As previouKly cxiilaiucfl, p;lp^^rs 
till tlie circuit weru pn'sentcd :it A KS moot- 
iiij^s ill rlie spring oi! m1 Lcjs An^cic^s 

aiifl in the fall at Xc«- York — it IjaH ^)^•.uu 
t)j;i.t ioiif.'.) 

'Slf. Baiicr presents Iwo \"<.'rsio(is ot liis 
circuit, tor diircreut iiniiuibince .situai ions, 
phi.v a iliiril that reverses the circuit tcj 
treat l)i.ii;iiir;illy reconlcil materi;)! for pre- 
sentation throii{^h st.erco speakers, ile r(n'- 
OniiueiKis tile circuit ])l-eseiit.eil hero, in- 



(f^ward ZatnalKiTanby 



lie is not at ;ill sati.siied, lie says, witli 
lunaiirnl T'eprodnctinii uf hiany ^it' lii;> 
stere[) I'ecoT■^^ill^^s ami tlicn'toi'e wj'. utrs tts 
e\ii;'riiiictit with tlit' Viaiicr circuit, lierc is 
one instance, ^it leH.sl, where tln^ circuit, 
mac lie the on1_\' possible means of aeci^ss 
(o stereo cffecti ceiic^as. 

Bnt lie'll .have to i'li- cin*fiil alioiit his 
levels, tlloa»J'!i. If the iW« pl'J03S*!J A'tO ii> 
lie opl'r;it<.>(l at iSi.ff-ereiit Sevels (to iiiiitcl'i 
Ills e.-irs I , lie icil! Iiave to lie sui-e th'M th'i 
circuil "sees'' the isirtiOitrijJ .>i>}jn;tiii in tSleir 
original Jelatimisliip. 

2. REFLECTION COUPLER 

fMoue nwinths :i^o, .'i c<incern rlowii in 
^^aTylr■^nl^ ]>iircliasit.'il tJj-e olil aaad t'^imiliar 
Scott Kadio .Tval>[>ratoa-iOs iifjian- from its 
jireviolis owin'rs nnd went 'aVuint iiit r(nliic- 
ijii; a tlew liiu^ ot' hi ii i^nod.s, teattiriuf^ an 
iuijenious "compromise" onL'-[nt.'ce sten.'u 
>!pe:>kei- Systi'in thiit sjir-rivs sum ml out of 
tlie Uacli of n caliillei s-ijvaiijst the ro(Mn 
wal'.. This ilevelopnient , cal]<>d tlK^ i?e(liH-- 
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LOW Z EARPHONES 
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(Su OR LESS) 



■ FOk EARPHONES WITH AN IMPEDANCE GREATER tHAN 
5 OHMS, CONNECT TWO 5-OHWl RESISTORS AS SHOWN 



Fig. 1. The Bouer circuit for headphone stereo. 



touded for lou'-iiH]M.HlRiic'C: plumes (5 cihius 
or less) linfc ailajiti-ilde via tvvfi reH]stor^<, 
as i)alic;ited, fin' phones ot' hi^lii'r im- 
peilaiicc. 

I exjiect that some ]"e':[<ler.s will he moveil 
to emit a liiiniph — .so Ihtil'x all Micre is to 
it. The circuit, to l)t suro, is not .sensational 
as such aiul in the J"ihstr:"(<it. It isn't the 
circuit that's iinp;irtant (thoUi;h the values 
were olitained with con side cable iii<j;eiiuity 
from earlier iK.'iu-in/^^ studios and with the 
aid of a computer). It's tlift iilen itself 
that, is iritevestinji- As many readers have 
reeofjni/.erl, if has » kind of Ccih.imlui.s-iniil- 
the-eKJJf simplicity, a clever idM and ;nl- 
iiiiralile merely for liaviii}; lieeii )hou.<jht 
of at .all. 

Anioiif^ intert's;iii}j letters on the sulijt^ct, 
1 cite a rcf'ciit one trtnn a rn;iii who has 
sndiUnily lost a consideralile pari of his 
hr^aring, after year.s of lii ti aiitl stereo 
eii.jtiyiueiit. He has fo)ijid tli;it via ear- 
phones he can regain some of the well- 
rc-!iiom)>erc'd \ii fi pleasure of the past, but 



ikm t'tinpier spiniktr sy,stt»iii, is now Isttiu^ 
:«ttive!y proruoted, b«t nieJiri while this Scott 
coirpany had ran afoul -of the idhei Scott. 
II. H.. ami (for your in toriuatnin j is Jiow 
re-lianifd Ravenswood. I fiuiml I couldn't 
reiviembt'-r this for live loiiiuti^s, until the 
I'd if or reminded nie th'j'it Ave liave a ^vriter 
in c-nr fielil whfi jyisK^ (iHd,)' itlte siiHif- title- 
auyhov^'. I've ^fit h j]it>i.norisieO ^it 3rJ.st. 
M A VK XR\\'(;)0 1 ) 'Neflecl i ois (.'CtuplfJ- 5 [iea ker 
system. 

Xow wfieii I fil'st iH'-ard of this lhinjj [ 
was pretty ihirned s]si![iti«ral. .\ "uni'- piece" 
stereo s[ieal;er .systein, a single euiiir.t>t kikI 
not a very bi<» inie M Ikal ! I lisirl not yet 
heard any siiifjle-cabinet steivo Worth filje 
name. I remained hij,;lily suspicions of all 
stereti a rj'an^cments that alL-eniptetl to 
compromise with vffial SLx.':(3J(,--fl to nu^ e.ssen- 
tial. the witte se}ia ral.i<)ii of two ii>dh.iil >in> 
speaker entdosiiT'cs. 1 was ]iei'liaps a Itif 
cynical; for I'd found only loo id'teii tJiaf 
ia Lsntdi compromise.^ sonu'thin<> is alwiiys 
very wroug. EitJier the one- piece cabinet 



is sjiiftll and gooil looking' but its stereo 
.siuiply does not oxist, or the enhinet. is 
mon.stronsly hi^, iij^l.x' ami ex]ienj*i\'e in 
order to achieve real sferc-o spreatL H siin- 
jdy iliil not seem po.ssihle to nic that a 
Tuiilly workabh; ct'>ni]"iL'onnse ini«j;ht he tie- 
vised ill one piece for stereo, not too larye 
and yeJ jirciduciiirr pr.-ictical steri^o sinmd. 

I narrate that in tlii.' jiasl tense, because 
tile Rt^tlection Coujilt^r has done <piile ;i lii! 
to chanjjfe lo.v mind, I ^uess you *vrj.i pr-tt- 
{Ince listenable stereo from a one-idi-t-e 
cabinet in a l.iij^ rotjin^ if yovi ^"o about it 
in this fashion. 

I won't say that a.'f a relative inirist I' 
have sioiie to the ilo^s and have ;i!.<a mloned 
my principles. I still believe that the easiest 
way to ^'et g'ood sterOLi is to use two iiC]Ht- 
Tuto (ami identical) s].te:iker s.vsli'ms. Ite\i- 
Ijly ail.instable as to ] ift.siti-on. I will e\'evt- 
tually lie gCiiag li.-ieli t-;i in.v sejiarate .speak- 
ers, I expeet. N'everl hele.ss, I've le.-irnud 
Nonit^thiistt ne^v. 

Lef.s look, then, at the m.-i.jor O'vn-inusi- 
cal eleuii-nt in this system --md its main 
arj;iiinent for exisleni:C, the hiijhly practi- 
t-ai ^iiid tpiite onifjne \-ahn* it olVer,s a,s 
sheer furniture. InijUessive, let nie tell you. 

Tin- Rellection Coupler unit comes in 
\-arifUis nioilels antl sizes sind Sliapes, bnt 
the basic itlea is what matters, tlje cinu'epi 
of a piece of hi li furniture fl^iat has Jio 
visible ,'ni(l ohstnic(;d>le o]ie<iJ^igs, no 
Sjrille-s, no doors, on the front, on either 
Onri, or on toji. The entire sOHiiil system 
i.s inside ami vents to tile rear a-ijainst tiit- 
\\'all of the i-Ooln, via a hi^^lily relined sys^ 
tem of slots ami trail spa rent ( IMe.xiylaS' 
type) pl;i.stie relloetora. The cabinetry, in 
all its forinSi, ]inshc!!* to within ;:iliout two 
inches of the \V;ill and is posit ioneil there 
by the rellect^irs 1 li^'nif-elves, nitiUnted tlowiii 
iiehiiul and out of the Sine Of sight. 

rt's t\ really iwt iilefi, iiitsre so tlinii you 
iili{,'ht tliink from a mere liescription. The 
*i«iilei 1 rtVceiverl is a ■lowboy" bcilcli, .lU.st 
hii^h enou^^h to sit upon, al.>out a foot, 
and a half wii!<< and umler four fo*t lonji;, 
on low lefjs. It is jH-rfett as a low table, 
too, and in niinutt's 1 hail it envel-ed with 
<Kltls and eiuls — three pots of African vio- 
lets, il pile <if matjazines anil a taiujile of 
Kiii.all piillow.s. The thinj; (itteil into my 
rOou! practically instantaneously, :nul ii 
hioks i^nttrl, too. Intleed, though I have ii(i\v 
jierforce .^witched my stereo tmtpnt eisn- 
Meetioiis to aiu.:ther .^]"ieaker system, the 
IvellCction roiiplor is .still in plact:-. thtiii^h 
L^ilont : it's iiuich too useful to remove. 

The rea.-on for its iisefuir.ess, aside from 
siiiljite gu«d hHiks !lnd practical shape, IM 
inlioreni in tlie desigu. I'nlike any other 
piece of hi fi I've seen, this one ja-cpiires no 
free space in front, nor xiiaee to the sides 
(wit5i stone tjoalitic.-itiovi. as l>(-lc»\v ) , i'jntl 
its tctp is entirtdy usrilde at ,-ill tiine,s, to 
bt^ sat upcai, stootl ii}.i(in, cluttereil up "\\'ith 
.iiink or piled with decorative thiriLrs to 
look pretty, 'i'ou'll never have to sweep off 
the top surface of it,s loose tdijeets, to 
:it s-rimetliing in.sitle. Tt tliuw takes an 
asttiiiishin;^ ininiinuin of ]»ractical spat-e» 
this unit, because it can lie n.«-il freely as 
part of tlit^ rotun : nitt^t stHintl svstems, iu 
eontra.st, rejuir'c a l;i"f^e artvi ot "de.-icti- 
V'ate'l" space in atlilition to the area tli- 
re(dl\- beneath them. Sttace in t'noil, ^tp:iit-e 
at the sides, space on 

Von can begin to see wiiy tiiis Sort of 
hi (i packs a pui. for tlie honsewife- 
sliopper nut") for pleiit.v of hu.sbauils sm well. 
It's so very goofl a.s funiitnro that t)ii> 
nia.joritv of us forget about a ("airly im- 
portant (jne.stion, ^onc (loi's it .kohiuI.' Most 
peojde, rt^membev, I'eally dtni't kntiw eiioaf^ii 
about sound v,-ilues to make .judgments, es- 
pet-i.ally in stereo tt.'rm.s, as lo stmvul verstus 
convenience, ff the sciuntl is any good sit 
.-ill. the ctmvenieiiee will win haii'is ilowii. 
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FM Muiliplex Sfereo 
broadcasting has arrived'! 

A fop quality stereo tape 
recorder w(7f perniiY you 
l«5 buiW o sferea ^ape 
Hbrary of your favorite 
music of /ow COST, j^s your 
musical intQrests changej 
you may record the new 
music that inieresfs you 
at no additional cost. See 
your EICO dealer now 
for a demonstration of 
the eCO RMOO. 

dedicated to 
perfection 




mAmmomzsD 

4-TRAGK STEREO TAPE DlGK 

MODEL RP-IOOW 
Completely asseinbledj wired and test<ld. 

$399.9S 

MOOEl. RP-ieOK 
Seml'kit incitudes a completely assembled 
and tested tiansport, electronics Jn kit 
form. SZ99.9S 

Perfected 4-trock stereo /mo no recording. * 
& 2 track playback. True high fidelity tran- 
sistor electronics, individual for record & 
playback, plus separate record & playback 
heads permitting off-the-tape monitor. Z 
recording level meters, mixing, mic & level 
controls, switched sound on-sound record- 
ing. Electrodynamically braked supply & 
take-up reel motors; hysteresis synchro- 
nous capstan motor. Individual solenoids 
for pinch-roller & tape litters. All -eiectric, 
interfocketf push-button transport control & 
interlocked safety "record" pushbutton. 
Precision tape guidance & sweep loading 
— no pressure pads. No slurring or tap« 
bounce problems. Digital turns counter. 
Vertical or horizontal mounting. Modular 
plug-in construction. An original, exclu- 
sive EICO product designed jc rnanufac^ 
iured in U. S. A. (patents pending). 



NEW SUPERB SERIES 




FM-AM STEREO TUNER ST96 
KH *89.95 Includes M«tal Cover and FET Wired $129,95 

OF EICO STEREO 



FM and AM stereo tuners on one com- 
pact chassis. Easy-to-assemble: prewired, 
prealigned RF ana IF stages for AM and 
FM. Exclusive precision prewired EYE- 
TRONIC® tuning on both AM and FM. 

FIM TUNER 

SvLTitched AFC (Automatic Frequency Con- 
trol). Sensitivity: I.Suv for 20db quieting. 
Frequency Response: 20-15,000 cps±ldt>. 

AM TUNER 

Switched "wide" and "narrow'* bandpass. 
High Q fitter eliminates 10 kc whistle. 
Sensitivity; 3uv for l.OV output at ZOdb 
S/N ratio. Frequency Response: 20-9,000 
cps ("wide"); 20-4,500 cps ("narrow"). 



j 




wy^m ''M- mi mi m: 



70-WATT INTEGRATED STEREO AMPLIFIER ST70 

Kit $94.95 Includes Metal Cover Wired »U9.9S 

40-WAiTT INTEGRATED STEREO AMPLIFIER ST40 
Kit S79.95 Includes Metal Cover Wired «129.95 




FM MULTIPLEX 
ADAPTOR MX-99 — 

K[t $39.95 Wired 364.95 

An original EICO 
contribution to the art 
of FM Multiplex reception 




The new EICO MX-99 Multiplex Adaptor incorporates the best features Of 
both the matrixing and sam^li'ng techniques. It is free of phase-distorting 
filters and provides the requ'red, or betler-than-required, suppression of all 
spurious signals including SCA (67kc) beckground music carrier, re-inserted 
38l(c sub-carrrer, 19l(t pilot carrier and all harmonics (hereof. This is very 
important for high quality tape recording, where spurious signals can beat 
against the tape recorder bia^ oscillator and result In audible spurious tones 
in 3 recording. This adaptor will synchronize with any usable output from 
the FM tuner and will demodulate, without significant distortion, tuner 
outputs as high as 7 volts peak-to-peak (2.5 volts RMS). The MX-99 is 
self-powered and provides entirely automatic stereo/mono operation. A sepa- 
ration of 35 db between channels is typical across the entire audio 
spectrum. Low impedance cathode follower outputs permit long lines. The 
MX-99 is designed for all EICO FM equipment (HiT-go, HFT-92, ST-96), and 
component quality, ratio detaclor FM equipment provided with a multiplex 
output. 



BOTH A'MT^LIFIEIRS: Complete stereo cen- 
ters plus two excellent power amplifiers. 
Accept, control, and amplify signals from 
any stereo or mono source. 

ST70: Cathode-coupled phase Inverter cir- 
cuitry preceded by a direct-coupled voltage 
amplifier. Harmonic Distortion: less than 
1% from 25-20,000 cps within Idb of 70 
watts. Frequency Response: ±l4db 10- 
50,000 cps. 

ST40: Highly stable WlUiannson type power 
amplifiers. Harmonic Distortion; less than 
1% from 40-20,000 cps within 1 db of 40 
watts. Frequency Response: ihi^^db 12- 
25,000 cps. 

Over 2 MIU.ION EICO instruments In use, 
i^ost EICO Dealers offer budget terms. 
Add S% lit West. 



EICO, 330O N. BH(d., L.l.C. 1, N. Y. A-9 

□ Send free 32-page catalog & dealer's name 

□ Send new 36-pag9 Guidebook to HI-FI for 
which I enclose ISf. for postage & handling. 

Name 

Address 

City Zone .... State 



Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, 
Mon.-Frl., 7!l5-8 P.M. 
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The World of Audio 
is now a step ahead 
because of . . . 




VS-SOOD 

WONDER-WORKING STEREO 
CARTRIDGE MOVING-COIL TYPE 



Where this amazing product is 
used, no HEAD AMPLIFIER or 
IMPUT TRANSFORMER Is re- 
quired, for it operates with 5- 
millivolt output! -- an incredibly 
high figure? Because its output 
is high, and because it is of a 
low- imped a nee type and, hence, 
f ree from inductive "hum" effect, 
it can be adapted to even a 
simple turntable. 

SPECIFICATIONS 

OUTPUT VOLTAGE 

5 mV, 1.000 cps, 6 cm/sec 

FREQUENCY RANGE 10-20.000 cps. 

CHANNEL BALANCE ±0.5(11), l.OOOcps. 

CHANNEL ISOLATION 

Oner 30 db, 40-12.000 tps. 

COMPLIANCE 15 xlO '> cm/dyne 

DC RESISTANCE 33 olims. 

IMPEDANCE 35 ohms. 1,000 cps, 

LOAD RESISTANCE 

100 ohms lo 100 kilohms 

NEEDLE PRESSURE 1.5-3gianis 

STYLUS. . ..0.7 mil, disrrafLd 




6A0 5 

PROFESSIONAL STEREO TONE 
ARM PERFECT-BALANCE TYPE 

The GA-15 tone arm provides a 
means of directly reading the 
needle pressure for all cartridges 
in the weight range of 1-20 grams. 
Perfect balance, too, can be 
maintained with this high-perfor- 
mance tone arm having a 
4-terminal plug-in arm head. Any 
type of cartridges can be moun- 
ted on this torne arm. 
Constructed with greater empha- 
sis on its performance than on 
its visual features, this tone arm 
is free from a.'m resonance, that 
is, resonant vibration. 



j A.s tilings stand today, most ot' tlio attrac- 
tive equipment "compromises," as between 
furniture and sound vnlues, are so one- 
sided, in favor of the visible decor, -ah not 
really to be eo nip remise.'! at alL It takes 
a baliuice of elftinfints lo make a. compro- 
mise; most stereo one-piece consoles simplr 
throw out tlie stereo in favor of conven- 
ience. People bny the stuff ,inst tlic same. 
They mostly don't know the difference. 

T;ikc niy neighbors acro.ss the road. She's 
a musif-ian, studied nuiaic and dance, "jlays 
the jiiano. He's an artist and a senior ])ro- 
tcssor at Cohimbiu University. Cultured, 
educated people, and they have a M.if^na- 
vox stereo portable. The portable case has 
one of the stereo speaker system.s built into 
its front, in conventional portable fashion. 
Tiie second speaker system is a small de- 
tachable bo.^:, on a cord. They find this ar- 
rangi-ment most eonvenient for their musi- 
cal needs, and for their livin<^ habits. 

Tho portable itself sits unobtrusively in 
a e.orucr of the living room on n smjill 
table, directly behind a lar^e overstuffed 
chair. The speakers aim riglit into the chair 
back. Xcat and out of the way. The e.vten- 
sion speaker \;'ire is strung up over a 
mantelpiece and the speaker unit is tacked 
over the top of a door on the otlier side 
of tho room, facing out towards the 'ulja- 
cent sitting room. 

Of course they never use the two speak- 
ers together. The convenient balance con- 
trol allows them to shift the sound handily 
from one to the other. She uses the speaker 
over the door for listening in the sitting 
room or when she is cooking in an adjoin- 
ing ^iitehen ; the built-in speakers are 
tuined on behind th.it stii fired chair when 
discreet background-classical music is 
wanted for small parties in the main room. 
Perfect. 

Stereo? The.se people don't even under- 
stand that stereo requires listening to both 
speakers at onee! If they do, I've never 
caught tliem at it. They borrow my stereo 
records, even so, and they are dclight<2d to 
have a stereo machine, at last, so they can 
play Hiem. 

There, yon see, is a rather typical upper- 
education high-level family, repeated in 
tUou.sands today all over our fair l;uid. Hn.s 
stereo got to first base with these pe-aple? 
Hardly. Now if these neighbors l>y any 
chaute were in the market for a separate 
speaker .set-up (which thev are nor), I 
would suggest immediately)' the sort of 
''compromise" that the l{c flection Coupler 
offers^ — for, by golly, they might at last 
hear some genuine stereo in spite of them- 
selves. They couldn't help it. 

The Reflection Coupler unit is a black 
hoyi full of speakers, six of them, which 
uiay be enclosed in an outward tayi^r of 
furniture. Mine has a .solid hardwood top, 
a front panel and two eud-pieccs that in- 
corporate a pair of legs each. I assembled 
this material aroimd my black hox, kit- 
style — the equipment had to be delivered 
lo mc unmounted thanks to my hou.se being 
locked up and myself out of town when it 
ari-ivcd in the midst of a violent thunder- 
storm. They left it in sections halfwa.y 
down my cellar steps, to keep it out of the 
rain. I'm a lousy carpenter and so I found 
niyself putting wrong screws in wrong 
holes and generally mLxing up the instruc- 
tions I h-ad received. The leg supports un- 
accouutably screwed down into an inch of 
.solid eelote.\- board— the legs almost col- 
lapstid when I sat down on the bench ; and 
so I found it w-ise to relocate the support 
a bit for a permanent joint, as obviously 
intendcd. 1 got the front panel on upside 
down too, with screw holes showing along 
the bottom, but I let that ride. But I do 
recoiiunead th.it all Bavcnswood customers 
of a more corpulent build take a discreet 
look at the •underpinnings on these units 



and, nniybe, put in some extra screws, for 
improved structural geoaietry, before thev 
sit down too suddenly. Remember, this is 
hi fi on which you are supposed to sit down, 

Ouce tightly assembled, I found the fur- 
niture both solid and tasteful and the wuu- 
dev of it is that in truth you would never 
know it to he a piece of hi fi. People arc 
much bemused, coming into my room, trv- 
ing to figure w-hcre the music comes from. 
They hoar it over by that handsome beneii- 
tahle, but it does not Occur to them that 
the hench itself might have something to 
do with it. And the fact that you can walk 
right up and sit down, or put yonr chair 
right in front of the bench, or near the 
sides, without interfering with the music, 
without blasting yourself in the face, is a 
real virtue. 

Wliat sort of souud, then, does this Ee- 
fleetiou Coupler produce? A vital point, 
you'll insist again, but I have deliberately 
postponed it in order to set a properly 
impressive stage in terms of the unit's most 
immediate appeal, its non-sonic value. That 
is bound to be uppermost, alas, in most 
people's minds. If the souud is any gooil 
at all, the unit should be a raging success. 
It would s<dl, 1 think, even with positively 
lousy sound (by my stardards) and hardly 
any stereo effect at all. So wc must take 
things as they are and be thankful for 
sraall favors or big, for better or worse, as 
far as the actual sound is concerned. 

Well, it's for the better, I'm glad to re- 
port. Take the "ft" first. Tho model 1 re- 
ceived Avas one of the fancier in the line, 
I gather, called the M12000. Pairs of 12-in. 
woofers, smaller mid-raiigfi cones and small 
tweeters, the woofers mounted facing 
dow-jiwards inside the cabinet into a species 
of slot, opening out downward and rear- 
ward. You can put your hand into the slot, 
it's that wide, aud you can feel the cloth 
dust covers on the t\;'o ;voofer cones. This 
arr.'uigcment would seem to Constitute a 
slot- loaded bass enclosure, though the com- 
plexities of two stereo woofers operating 
within oue cnclo.sure are more tlian I kiiow 
!)iuch about. The two inid-rauge units and 
tho two tweeters face directly rearwards; 
in front of each of them is ii shaped trans- 
parent plastic redeetor, Plexiglas or equiv- 
alent, the larger mid-range reflectors grace- 
fully folded into au inti'icatc W shape to 
.send sound both ahead and sidewise along 
the wall, the smaller tweeter reflectors of 
a simpler cup-shaped design, like h.iuds 
cupped behind cars. The highs arc thus 
sprayed in a fan-shaped pattern along the 
wall, both npw-ard and outward to each 
side, an essential aspect of the stereo pro- 
jection pattern. All of this refteetor-aud- 
slot system, remember, is dow)\ behind the 
unit in the rear, "coupled" to the wall l\v 
the two-inch positiouiug that holds the unit 
near but not ;d the wall itself. 

As to the sound, I found it surprisingly 
good, the highs smooth if slightly attenu- 
ated in the reflection (there's high and 
mid-range adjustuient to compensate for 
this), the bass quite uue.yceptioiiably free 
from boomincss, I guess I tend to assume 
that all fancy hi fl furaiture tends to be 
boomy. Not this. No boom-peak, and t 
found that a speaking male voice con filmed 
my feeling of a flat bass response by being 
clean and light in sonnd. The smooth bass 
here is presumably a result of that slot 
loading which, if 1 guess right, should even 
out any peaks in the "boomy" area. 1 
didn't try for the very lo-w tones, but found 
that for musical purposes this unit -went 
down far enough for musical utility. 

I had only one reservation, in the sound, 
not too easy to explain, a slightly hollow 
effect in the middle area, a cavity-sound, a 
coloration, like that -when you blow on your 

(Continuerl on png^ SS). 
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Langevfn 



announces its new 
W complete line of 



PROFESSIONAL 

AUDIO PRODUCTS 

Here are only a few of the modern Langevin components 
designed expressly for the critical requirements of 

3 Dimensional Sound Recording and Reproduction. 




Model AM-5116-B 
?105.00 Professional 
Net, with lubes 



low lEVEL AMPLIFIERS 

Miniaturized Plug-ir, ultra low noise and 
dependable. Preamplifiers, Program ampli- 
fiers and Boosters. 




POWER AMPIIFIERS 

A complete line fronri 8 waits to 50 watts, 
built for continuous, year in, year out 
duly cycle. Cabinet and Rack Mounting. 



Model AM-138S-G 
8 watts, with 
tubes — $150,05 
Professiortal Net. 



Model 101-D 
50 Watts, with 
tubes — $279.60 
Professional Net. 




VU METERS AND PANELS 
Available in single, double and triple chan- 
nel units with ganged range extenders, 
independent pointer set, variable calibra- 
tion resistors. From $70.00 to $206.50 
Professional Net. 



PROGRAM EQUALIZERS— miniaturized 

No lubes required. Passive 
miniaturized printed circuit 
networks give variable hi-lo 
equalization at 40, 100, 3, 5, 
and 10 kcps in inches of 
horizontal panel space directly 
over the mixer. Model EQ-251-A 
$260.00 Professional Net. 




EFFECTS FILTERS 

2 Models Hi-pass Lo-pass 10 
points of cutoff in compact, 
panel mounting assemblies 
only 4'/8 inches deep. 

(Hi-pass) 

$135,00 Professional Net 
(U-pass) 

$125.00 Professional Met 



I 



STRAIGHT IINE MIXERS 



1 to 6 gangs 



From 

$40.00 to $265.00 
Professional Net. 




Modern Attenuator Line Geared to 

ROTARY MIXERS 

All available in Single, Double and Triple Ar- 
rays along with Faders, VU Range Extenders, 
Rotary Impedance Matching Networks, De- 
cades, Gain Controls. From $11.50, Profes- 
sional Net. 



3-D 




LANGEVIN'S EXCLUSIVE 
PAN-POTS 

for positioning soloists 
across the sound field; 
2 types: 1 channel into 
2 channels and 1 channel 
into 3 channels. Avail- 
able in horizontal or 
rotary styles. From $24.00 
to $165.00 Professional Net 





KNOBS AND DIALS 

Langevin offers the RCA type Mixer Knobs 
and Instrument Knobs. WE type knobs also 
available. Both stytes in all colors. 



TELEPHONE KEYS 

Long springs, pallad- 
ium crossbar contacts, 
press-welded frame, 
dependable. Available 
in all forms; tab han- 
dles optional. Also 
Jacks and Jack Strips. 
From $4.35 to $11.S0 PrijfesSiOnal Net 



FREE Value ^84 Page catalogue 

and instructions on \m to buy. 



See your Langevin Audio Products Distributor, or write today to 



ge 




A Division af Sonofec Incarporaied 
5D3 SO. GRAND AVE,, SANTA - ANA, CALIF 




"Over 35 Years of 
Audio Progress" 
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EDITOR'S REVIEW 



FM STEREO RADIO 

Wri'ii Ti-Hs iMi'UK^siVK 'I'lTlj': now arcopUHl \>y 
iicai'ly every oi'^iiiiizytioii the tenti to hr 
ilsod "ill (liscussiiia' \vh;jt first k'anu'd 
rail liiuitiplfx, ihi' list of stiitioiis on the uir is grow- 
ing slowly, but is almost cortain. to ]nclc up spfpd 
witliiii tli<' next mouth or Sio. Many stations arc in tlu> 
unfortimatc position oi' havin<r a transmitter wliieh 
i;S not eoiiipletol^y suitahlc for the inodifieatiou, some 
littve Miodified tlif-ir transmittei-s so often already for 
one reason or auotlier lliai itify Coel they shguUl stai't 
with a new one and others simply have not yet had 
time to make all the aee.essary ehatiges to their .stndio 
equipinenl. Kor not only does the trausmitter have to 
be modified by the snbstilution of tlie exeiter unit, 
ihi' stndio facilities must, also be eon verted to stereo 
— whieh means that n^ore lines are needed between 
studio and master (control and from tliere to the traiiK- 
mitter, eo)isole facilities have to be modified if the 
en!i>i)ieer is to have the proper type of control, and 
turntables and tai)e ei|uipmeut may need alterations, 
("p to iH>w not every station has been equipped for 
stereo transmissions on VM and A.M. and the changes 
may e)id up by being (piite coujplex. 

The opening of the New Yoi'k High Fidelity show 
will see the inauguratiou of at least, one station in the 
New York area — WIdK, located in the (Jarden (..'ity 
Hotel about a uiilo south of our oltiees. "WTjIK will 
brond(^ast in stereo direct from Ike Trade Sliow Build- 
ing duri7ig the show, with WCBS, WRFM, and 
WN(,'X also originating shows there in mono. A few 
oUuM' New York stations slionld be ready to begin oj^- 
erations in ster(;o during September. 

The li.st of staticnis now broadcast nig in stereo iu- 
elude-s: WlJFM, tln^ (Jeneral I51eetrie station in Schc- 
neidady; WEl''ll, the Zenith .station in Chicago; 
VVKF.M, (Jhieago; KL8X, Seattle; KIXL-PM. Ballas; 
WDTM, Deti'Oit; ^^^IPY, LyniK Mass.; W(!R1!. 
Hostoii; WOOD, (Irand Kapids, .Mich.; and KPEX- 
VM, San Francisco. AVe will bring the list n\> to date 
as soon a.s the information is available. 

THE TAPE SURVEY 

When anyono particijiates in a survey, he is uaf- 
urall.i' intei-ested in the results, i)ut all too often Uiey 
are not rjuide public — usually they arc emidoyed by 
whoever origiuated th(^ survey to prove something or 
othci'. We ndght juiit do that, too, but we feel that (he 
readers w>ha were intf-rested enongh to respond are 
entitled to know Tvhat we found out. 

Actually about nine i>er cent of our ciretdation ilid 
respo)ul — which is remarkably good. Of those of you 
who have tape recorders, ()5 pei- cent have stereo, 
48 per cent having three-head machines, :5R per cent 
with two heads, and 14 per cent with moi'C than three 
heads. One-track nuu-hiiu\s are owned hy Ifi per (^ent, 
tw-o-track by 86 per cent, four-track by 27 per cent, 
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nml two- and four-track by per cent, 'i'he speeds 
avaihllikf rausje from Iftss thau 2 per cod with lo-ijis 
machines, 7 per eeiit witii ^lA-ips machines, 12 )H'r 
ecut with l:3-7',i, (i per cent with 15-71/2-8%, 12 per 
cent with 7 '4-8%-!%, (iO jier cent with autl 
the rriuHining- few per cent with three other combi- 
nations. 

When it eonu'S to tape bu.ving, 12 per cent of \-ou 
buy five or less reels of raw tajie each year, 54 per 
(!<'iit .buy from 6 to 24 re(ds, 22 per eeiit buy 25 or 
more. A few of you buy no raw tape at. all, so we 
assunve you use your maehines only for playing re- 
corded t-ap*\ -Four i)er cent buy from 100 to :U)l) reels 
eaeli year, three of you bu.v 400 to oOO. and one 
rugged in<!ividuid buys; lOOO reels each y<>ar. Poly- 
eater taiw is prf'fprrt'd 2 (o 1. and 48 per ceut of you 
buy the extra-play (1800 ft.) reels, 30 per ceut buy 
the long-play {2400 ft.), and only 22 per cent buy 
«ie 12y0-foot roels. 

Of .recorder owners, 22 i)er cent buy five or less 
mah of rt'Cord«d tajic, 81 per cent buy from (j to 24 
r(H4s, and <) pei- cent buy o\-er 25, with stereo leading 
mono by to 1 and four-track leading two-traek l.iy 
2 to 1. Ht'fid.sets are owned by 55 per eeut of recorder 
owner-s, jiud 25 pin- cent plan «ri buying a. stereo 
headset soon. A staggering 9 per cent o.f owners plan 
to bviY flnfttlw,'r iiUu-liiuc to use for dubbing or to per- 
uiit eoidiuuuii.s rPeording. 

Of thos<i who do not owai machines, fifi per cent, will 
inji-cbaKe, 5 per cent will not; the remainder do not 
sa>'. Most of you — S2 p(u- cent— will buy in six months 
to a year, 22 per cent lUider six uu)nths, 22 per eeut 
in om to two y<.>ars, 7 per cent in over two years; 70 
pfr feut prefer tape decks over portable inachiups. 
and 84 per cent will buy stereo. Sjieed preferences 
ai-e 41 per ceut for 7h4>:-^%, 14 per wni for 15-7 1,/,, 
12 per cent for 71/^-?,%-! 4, S per cent fm- 15-7'/^- 
■i-Uu find 11 Rui'prisin,i!- 7 per eeiit want To-ips ma- 
chima m\y and 10 per cent want the ti/6.-ips speed 
only. The pcreeiitage in favor of four tracks is 00 ; 
two- and four-trufdc machines, 24 per cent; two- 
track, .15 per <'ent.; and one tra<dv, only 6 per cent. 
He«d perw?iitages are 55 for tbree lieads, 35 for more 
thii-rt three heads, and 10 for two heads. 

ft all adds up to an interesting compilation of in- 
formation about the tajie habite of our r<'aders, and 
we are grat<^f»d to tluisc^ of you who "came through" 
with the little cards. As would be expected from 
AuDiO rm(im% nearly 70 per cent want senii-profp;s. 
sioual maehiufis, 25 per ceru- want professional ma- 
'■hines— («■ at least that is what they expect to buy 
(we all wrint professional maehines). 

One thing w^o learned from this survey — and thai 
is why we made, it — readers want more nuiterial on 
tape i-eeordei-s and tape recording, and ^va expect 
they will want still mon^ information as F.M stei-eo 
gets under way. And so fh(->- shall have it, in future 
m out lis. 
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PICKERING & COMPANY INC. offers the stereo fluxvalve pickup in the following models: the 
Colibrotion Standard 381, the Collector's Series 380, the Pro-Standard Mark II and the Stereo 90. 
Priced from $16.50 to $60.00, available at audio specialists everywhere. 

"FOR THOSE WHO CAN HEAR THE DIFFERENCE' 

f>lcKering and Company-Plainview, Long {stand, New York 
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More than 450,000 pounds of Ihrust lifts Ihe U. S. Army's Nike 2eus missile skyward in a cloutf of vapor. The Nike Zeus missile being developed /or the project by the 
Douglas Aircraft Coinpary wMI be designed \o intercept ballistic missiles traveling over 15,000 miles per hour, and destroy them at a shfe distance froni Ihe defended area. 



How do you stop an ICBM? 



How do you cletect, track, inleicept— and destroy within 
minutes— an ICBM that is moving through outer space ten 
times faster than a bullet? 

Bell Telephone Laboratories may have designed the 
answer: Nike Zeus, a fully automated system designed to 
intercept and destroy all types of ballistic missiles— not only 
ICBM's but also IRBM's launched from land, sea or air. 
The system is now under development for the Army 
Ordnance Missile Command. 

Radically new radar techniques are being de^'eloped 
for Nike Zeus. There will be an acquisition radar designed 
to detect the invading missile at great distances. And a 
disciiminatioii radar designed to distinguish actual ^va^- 



heads from harmless decoys that may be included to confuse 
our defenses. 

The system tracks the ICBM or IRBM. then launches 
and tracks the Nike Zeus missile and automatically steers 
it all the way to intercept the target. The entire engage- 
ment, from detection to destruction, would lake place within 
minutes and would span hundreds of miles. 

Under a prime Army Ordnance contract with the 
Western Electric Company, Bell Laboialories is charged 
with the development of the entire Nike Zens system, witl\ 
assistance from many subcontractors. It is aiiolhcr ex- 
ample of the cooperation between Bell Laboratories and 
Western Electric for the defense of America. 



BELL TELEPHONE LABORATORIES 

World center of communications research and development 
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Another Power Amplifier! 

R. A. CREINER '' 



Here's an amplifier that will loaf through the task of providing music through- 
out the house — and outdoors too. Also the distortion is extremely low. 



THE liUADEHS yiRST REACTION to tllis 
article on power amplifiers might very 
well be, as the title indicates, "An- 
other power amplifier 1" Still there arc 
worth-while and interesting things to 
talk about with respect to vaonum-tubc 
amplifiers. The amplifier described here 
and some of the design problems are 
just a bit uniisuiil. In the first place, this 
is a vei'j- high-power amplifier in terms 
of the power levels which are usually 
used in high-fidelity systems. The ampli- 
fier itself is a relatively straightforward 
combination of well-tested audio eireuits 
which have been presented in the litera- 
ture over the years by various authors. 
This might well he the last of the vao 
nuni-tube ampliliers as far as this writer 
is concerned. Pe.rhaps a brief e-^:plana- 
tiou of that Inst statement is in order. 

For many years now it has been rela- 
tively easy to huild essentially distor- 
tionless power amplifiers in the 30 oi' 
even 100-watt size. The only cliallenge 
has been to do it with fewer tnbes, at 
smaller cost, and in the smallest possible 
space. It would seem that the next logi- 
cal step would be to completely tran- 
sistorise the power amplifier and thus 
make it even smaller and presumably 
more reliable. It is certainly a worth- 
while goal^ — ^hnt it is also very diffieult. 
In fact, at the present state of tlie tran- 
sistor art it is very expensive to make 
relatively high-powered amplifiers with 
■wide f re fluency response and low dis- 
tortion. 

la. the case of the amplifier to be 
eonsidered here, it was felt that the 
vacuuni tube could be used with standard 
coinpononts to give the requii'ed design 
characteristics in the quickest lime and 
with the least amount of effort. There 
was need for an amplifier which would 
deliver 100 to 150 watts under oontinn- 
ous duty sinusoidal output over the en- 
tire range from 20 eps to 20,000 cps. 
This requirement plus the inherent chal- 
lenge presented by designing and con- 
structing a really good high-power am- 
plifier are the primary reasons for the 
existence of the amplifier design and 
design discussion which follows. 

The final specifications which were set 
down for the amplifier are summarized 
as follows: Power output 120 watts 



continuous duty, frequency range 20 eps 
to 20,000 eps, 200 watts for short periods 
(o minutes at a time), less than 2 per 
cent total harmonic distortion at 200 
watts and less than 0.5 per cent at 100 
watts (over the entire freciuenoy range). 
These goals were attained in the ampli- 
ei' described here. More detailed perfor- 
mance characteristics are given at the 
end of this article. 

This nmplifier is of course mneli larger 
than would ever he required in even the 



largest home audio system contained in 
a .single listening room. There arc uses 
tor such an amplifier in addition to 
those wliich led to its construction how- 
ever. For example, it is very useful as 
a central amplifier for distributing music 
lo an entire house and garden where a 
large number of individual speaker sys- 
tenis are to be driven. It is also valuable 
for high-quality commercial sound dis- 
tribution systems which carry music as 
well as voice. Ivven at a 50-watt average 



* Departnieiii of Eleclrical Enoinecrinff, 
Vniv^rsiiy of Wuconsin. 
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fig. 1. SchemaJic diagram of the power supply. 
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iiifans that the peiik pnwor is 400 watts 
for a steady siuusoidal signnl. However, 
ii' only a short burst of siniwoidal signal 
is applied it is possible to olitain almost 
(800/600)=^ times this power, or about 
700 watts. This latter figure might he 
called the instantaneous peak power. 

Yow it Tvould be folly to try to rate 
all amplifiers according to the sugges- 
tions diseussed above. ]\fannfaeturers 
have difficulty enongh with the present 
sets of advertising claims. It is interest- 
ing to note, however, that a rating on 
the instantaneous peak power available 
is not completely ridiculous. (At least 
one manufacturer uses this rating tech- 
nique.) If we consider normal iniisic for 
e.MimpIe, we find that the ratio of the 
average to peak power required for un- 
distorted repro<!uction is in the neigh- 
borhood of 10 to 20. Thi.s means simply 
that the loudest tones during a given 
interval which is not too long will re- 
quire a 10 or 20 watt amplifier if the 
average level is 1 watt. The sj^stem is 
thus required to pass liigh power peaks 
for only very brief instants and can 
spend most of the time recovering from 
tho.-^e peaks. All of this consideration 
would tend to iadieate that any amplifier 
would perform slightly better under 
music or noise conditions than it does 
when sinusoidal signals are used to test 
it. 

When wc use a sinusoidal signal to 
test an amplifier which is designed to 
handle music, we are in fact using- a sig- 
nal which is 33 much unlike music as 
possible. The reason for using- sinusoids, 
of course, is that it is easy to do and 
easy to obtain consistanl and relatively 
interpret able results. 

This effect became of interest in the 
present amplifier design because it is 
soniewhat move exaggerated in this am- 
plL/ier than in a normal low-power am- 
plifier. If the voltage regulation on the 
power supply were perfect this efl.'ect 
would not appear and the steady-state 
peak power woBld be the same as the 
instantaneous peak power. This would 
be an ideal situation which can !)e 
achieved in low-power amplifiers rather 



Fig. 5. Boffom 
view of the ampli- 
fier, in contrast to 
the power supply, 
siiows the diligent 
use of point-to- 
point wiring for 
all signal carrying 
connections. Note 
that all compon- 
ents are rigidly 
fastened down 
rather than sup- 
ported on thin 
leads. 



easily by nieans of electronic regulation. 
In the case of a 600-volt 500-ma supply, 
the added complexity of electronic regu- 
lation becomes almost prohibitive. 

Tlic filtering shown in this design con- 
sists of 4 capacitors of 100 (if each 
<!Onne<:ted in scrics-paralhd to give an 
effective value of 100 |if at 900 volts 
uiaximum voltage. The choke-input filter 
with a swinijing clioke at the cathodes 
of the rectifiers gives as good regulation 
a.s one can expect for a simple rectifier- 
filler combination. 

As far as the steady-state output of 
this amplifier is concerned, it will deliver 
lOO-watts continuously. That is, for hours 
or even days at a time. It will deliver 
200 watts for periods of a few minutes. 
Pciiods longer than ten minutes have 
not been tried. But tlie output tubes and 
po^\•er transformer warm up consider- 
ably after I his time. 

The distortion for the amplifier for 
several output levels is show-n in Fit). 7. 
The distortion at high outputs is easily 
measurable and is found to lie at about 
the level anticipated in the specifications. 
.'Vt low outputs the distortion is below 
about 0.2 per cent and is impossible to 
jneasiii'e with thy equipment available 
to the author. It is in fact very difiicult 
lo mea.MU'c distortion levels below 0.2 
per cent becau.se of the residual distor- 




tion in even the veiy best oscillators. 
Special filters are required for more ac- 
curate measurements and these can usu- 
ally be made only at single Ircquencics. 
The noise output of the nmplifier, whicli 
includes thor)iial noi.se and huni, is less 
than -500 .li-v at the Ifi-olim tap of tlic 
<uitput transformer. This is negligible 
and may be attributed to the very heavi,' 
filtering in the power supply and the 
liigh voltage on the output tubes. 

lii conclusion, it u fair to *ay that the 
iimi)lilier described here has been found 
to be a very reliable power source when 
driven bv an oscillator for variable fre- 
quency applications as well as a very 
line power amplifier for bigh-fidolity 
applications where e.\treine output is re- 
((uii'cd. For the serious amateur it is a 
very Useful addition to his stock of elec- 
tronic tools. 




10 JO 100 

OUTFUT-WATTS 



Fig. 6. Top view of the amplifier. 



Fig. 7. Total harrrtoiiic distortion for sev- 
eral freqjencies. 

PAR'i'S LIST 

In adtlitiou to the standard parts which are 
fchowii in tiic sclicmatie diagram, tlic follow- 
ing list gives the spcclficalions for tlie t.r.ina- 
I'orinev.s and filter cliokes wliicli ni^y }>c re- 
placed by equivaJetit t rpcs : 

Output iranxformcf 

Dj-iiaco A-4;)0 
Power transformer.^ 

XJTC S-46 iuOO-O.-SOOO volts, 

300 Ilia 

Tri;ia A 6.3 volt.s 10 amp 

r 400-0-400 volts, 
Staneor PM S412 J 200 ma 

1 i) volts, 3 amp 
[ 6.3 volts, 5 amp 
Staneor P 6184 6,3 volts, 1.2 ami; 
Filter Choices 

Staneor C 1002 15 licni-y, 73 ma 
Staneor G 1003 16 henry, 50 ma 
Tj-iad C 33A 300 ma, 5/25 henry 

(swinging) 
Triad C IS.'V 300 ma, 8 lienry 
Relays 

Potter and Brmafleld, 10,000-volt plate 
Type ]M relay 

Potter and Bniairield, 110 volt d.p.d.t. 
Type KAllAY 

Potter and Biunifield, 110 volt d.p.d.t. 
Type KLllA 

Ampcrite I15N03QT lime dclny relay 
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Another Power Amplifier! 

R. A. GREINER- 



Here's an amplifier that will loaf through the task of providing music through- 
out the house — and outdoors too. Also the distortion is extremely low. 



THE KiSADiSiiS FIRST REACTION to this 
article on power amplifiers might very 
well be, as the title indicates, "An- 
otlier power amplifier 1" Still thei-c are 
worth-wliilc and interesting tilings to 
talk about with respect to vaenum-tubc 
ariiplifiei's. The amplifier described here 
and some of the design problems arc 
just a bit unusual. In the first place, this 
is a very high-power amplifier in terms 
of the power levels which are usually 
used in high-fldelity systems. The anipli- 
fter itself is a relatively straightforward 
combinatiou of well-tested audio circuits 
which have been presented in the litera- 
ture over the years by various authors. 
This might well be the last of the vac- 
uum-tube amplifiers as far as this writer 
is concerned. Perhaps a iDrief explana- 
tion of that last statement is in order. 

For many years now it has been rela- 
tively easy to build essentially distor- 
tionless power amplifiers in the 50 oi' 
even 100-watt size. The only challenge 
has been to do it with fewer tubes, at 
smaller cost, and in the smallest possible 
space. It would seem that the next logi- 
cal step would be to completely tran- 
sistorize the power ainplifier and thus 
make it even smaller and presumably 
more reliable. It is certainly a worth- 
while goal — but it is also very diflicult. 
In fact, at the present state of the tran- 
sistor art it is very expensive to make 
i-elatively high-powered amplifiers with 
■wide frequency response and low dis- 
tortion. 

In the case of the amplifier to be 
considered here, it was felt that the 
vacunm tube could be used witli standard 
components to give the required design 
characteristics in the quickest time and 
with the least amount of effort. There 
was need for an amplifier which would 
deliver 100 to 150 watts under continu- 
ous duty sinusoidal output over the en- 
tire range from 20 eps to 20,000 cps. 
This requirement plus the inherent chal- 
lenge presented by designing and con- 
structing a really good high-power am- 
plifier are the primary I'easons for the 
existence of the amplifier design and 
design discussion which follows. 

The final specifications which were set 
down for the amplifier ai'e summarized 
as follows : Powei' output 120 watts 

• Department of EUcirical ILngittecring, 
Uiiiverstiy of JVisconein. 
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continuous duty, frequency range 20 eps 
to 20,000 cps, 200 watts for short periods 
(5 minuccs at a time), less than 2 per 
cent total harmonic distortion at 200 
watts and less than 0.5 per cent at lOO 
watts (over tlic entire frequency range' . 
These goals were attained in the ampli- 
or described here. More detailed pcrfo)'- 
jnaucc cbavaeteristies are given at the 
end of this article. 

This amplifier is of course much larger 
than would ever be required in (!ven the 



largest honje audio system contained in 
a single listening room. There are uses 
for such an amplifier in addition to 
those which led to its construction how- 
ever. For example, it is very useful as 
a central amplifier for distributing music 
to an entire house and garden where a 
large number of individual speaker sys- 
tems are to be driven. It is also valuable 
tor liigh-quality commercial sound dis- 
tribution systems which carry music as 
well its voice, I'^ven at a SO-watt average 
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1 AMP(SLOW aiow) 



Fig. 1. Schematic diagram of the power supply. 




Fig. 2. Top view of the ma:sive power supply. 



lovcl tins jiniplilitn- is; loiifiiig along' vith 
plenty ot reserVG lor tlio penlis. TllQ 
pcjik imtput is 400 watts coiitiiTu<Tiis 
Wftvo 01' nl)uo,st 600 WAtts on tiio, ittstan- 
tiineon.^ peak powpv bnsis dcscvibcd 

Descripfion of the Circuii 

Tuniiii!^ lii'.st to ;i (hiscription o£ the 
eirenit, we see in tlie power suj^ply, Fitf. 
1, a reUitiwly dii'e<;t, t Ik nigh involved, 
cni'cnit. Thei'O is a bit of eomplexily due 
to the need for pi-oviyion to allow the 
output-tube iilaincnfs and the reetifiev- 
tube lilanients to \v;inu np belore the 
main power trnniifdrmev is tuviK-<l on. 
This delay is pro^'ided by a time delay 
relay which delays the tnrninc;: on of both 
the 300 volt supply and the negative, 
supply used for biasing tlie output tuljes. 
Tluis the filaments are allowed to warm 
up for a luiiiinHim of thirty seeoncLs 
after the power .switch is turned to the 
"ou" or "standby" positions. Only after 
the negative supjily lias reaeln^d full 
voltage and the l)ias for the output tubes 
i.s supplied will the high voltage to the 
plates a»id the screens of the otitpnt 
tubes be turned on. The bias current 
througli the plate relay operates a double 
pole I'elay xvlndi turns on the main liigli- 
voltagc supply tran.s former and in addi- 
tion eonnects the screen supply for the 
output tuljet; to the regulated 300-volt 
supply which is already in the standby 
condition. It is convenient to i>rQvide 
two power switeiies. One closes relay Xo, 
1 which turns the bias supply and the 
300-volt supply on. This is then the 

20 



standby conditioji. The .second switch is 
in series with tlie plate relay aud thus 
can be used to override the turning on of 
the main power if desired. In cases 
where no long periods of stJindby oper- 
ation art' rctjuired, the second switch 
may be eliminated and the normal tiirn- 
0)1 sec|uen(^e will be followed eaeh time 
tin? aiiiplilier is turned on. The completed 
ptiwci' snpjjly is shown in Fig. '2 atid 
Fig. 3. The eha.ssis is made of aluminum 
iiiid is a standard i:-^ x 17 x 3-in. ijj siw. 
A larg'e amount of filtering; is used to 
keep the total hmn in the amplifier to 
very low levels, fn addition, a choke-in- 
put filter is rc<:|uired foi- the main plate 
supply because the jjower transformer is 
is used very near its maximum ratings 



Fig . 3. Neot, ca- 
bled wiring as 
shown is best 
practice for the 
power-supply por- 
tion of any ampli- 
fier. 



at the continuous output rating- of the 
amplifier. The main power transformer^ 
UTC S-4fi, will deliver IWO-ma continu- 
ously which is enough for lOO-watts out- 
put. At the 20()-watt level, however, the 
amplifier requires 500 ma. This trans- 
former will supply tlii.s euri'ent for short 
periods without dijlicnlly. If eontinuous 
operation at 200 watts is required, it 
would be necessary to use a soniewhat 
larger power transformer. 

The driver seeticm.s of the amplifier 
are supplied with ;^00 volts from a pair 
of r<;g-uiators. Two VR-IoO \-oltage reg- 
lUfltora arc used in series for the driver 
stages aud a second pair .similnrily con- 
nected ar<: used for the ser(>en supply. 
Th(?re is a consideralde variation of the 
screen current in the output tubes as 
the amplifier is driven from quiescent to 
full output and hence regulation is al- 
iijost essential for the screen .supply. 

The negative supply should, of course, 
be regulated since the bia.sing of the out- 
put tubes is critical for long-term low- 
distortion operation. In the present am- 
plifior a single 0A2 is used for this 
purpose with the power supplied by 
one side of the 300-x'olt supply trans- 
former through a separate rectifier tube. 
A separate filament transformer is nec- 
essary to avoid any heater-to-cathode 
voltage ditTicultios in the (■iX4 rectifier. 

Tho power amplifier schematic is 
.showH in 7'^i'^. 4. Notice that the filanumt 
transformer foi' the output tubes is; on 
this; ciiassis to avoid running the high 
ovirreut rC'<|uircd for the lubes through 
a long connecting cable. The total cur- 
rent required for tlic output tubes i.s fi.4 
amperes. The filanicnt power for the 
driver and input stages is taken from a 
separate transi:'orn\er winding because 
if was at first thought necessary to bias 
the iilameuts at soire d.c. potential with 
respect to ground. This later turni'd out 
to be unnecessary so that they may be 
connected to tlie same transformer which 
suppHes the output tubes. 

All components ai'c standard. Notice 
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Fig. 4i Schematic diogram of the power ampiifler 



that titfie av(: only i.'onr wipneitors in 
tbe with'e amplifior. 'Dw. ]np;h value 
MapHllg c;rp;\<:itors ni-c ]j!iy«i<:;illy quite 
!iit-ge unless tlic "mt'tjilliwxl'' tyiX' is 
chost'ii. Thcsf lUiiy he ifrii in tin- phulii- 
•irapli of tlif iiiidi'i'sidc of tlio aiiiplilier 
.s!)o\vn ill Fifj. 5. Straiirlit poiiit-to-pdint". 
\vi)'iiiL;' is used tlirougliout the amplifier. 
Oood Ktvii'dv lu)<jk-ii]) \cii-o going fyivm 
poiiit-to-poiiit md cm'crad w\th spa- 
ghetti will liold it* shape imtl -s-ivr a 
iiC'iif and pennaiKMit .j<'ib. Spverwl r^apati- 
Unv wiii^iti \v)5i-e added aftc!)- the ampli- 
ficv was (^0)iipl("twl ('ail bo SKoii on tlio 
uudevside also. Those would hi', more 
cojiveiiii^iitly mounted on tlie top. They 
should be protected tTOni the direct ra- 
diation from tlie output t-nbes, tiowover, 
since excess heat may be hf.innfTil to 
then!. A pair of 20,00()-ohm pi>tfnti<»ui- 
eters are used to adjust tlie bins on the 
output tubes to an oiitimum valne, A 
l,0(H)-(ih)>i resistor is used lor balancing 
the di'ive. Adjustment is best achieved 
1)3' means of distoi-tion nieasuroiiients, 
but it in not very critical. Particular 
ears should be taken with th(> output- 



(ransTorincr h^ads since they ;\j-e at hi^h 
).«>teiitial and have .1300-volt pf!»k-to- 
jH'itk siiinals ajjpearing on tJioni at illll 
oiitinit. 

Tlx.' bias voltage at the grid.s of the 
out].)ut tubes will he alxjut -43 volts. 
The driver sta^c'- 's en pa hie of about 145 
N'oits peak-to-peak diive nnd will tinis 
rtiive tli£i output stagre slightly into tJii? 
fii-id fcoutluetiim rejion at full output, 
'flii.s Hot cjiuse trouble liowevtn-, 

since the grids a)'e cathode driven aud 
tiu're is no recovery time involved ffir 
bias chan^-es which would normally take 
|)lace if the output tubes \ver<i capacitor 
Ktmpled to the driver stage. The output 
dips smoothly and there is no measur- 
able reeoveiy time from even extreuu> 
overload. Recovery time from ten timers 
overdrive to one tenth maximum output 
is less than one cycle at '20,000 eps. Ali- 
sohitely wo signs of hiijh-fi'eciucncy oscil- 
lation or low-frequency instability are 
present under any signal conditions. 

The re^ulatio)! of the hig-h-\-oltaf^o 
supply will have a rather interesting 
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effect on the umximum power outpTit 
capabilities. The t>"'^^''-'' available for 
st<'ady-stat(^ operation is not as hig'h as 
it is I'or sudden short impulse's or bursts 
of sinusoidal sij^nal. Thus one finds that 
tiiere are dil'fereut ratings possible for 
ii power nTnplifier. depending upon the 
tfest procedure u.sod. To clarity this prob- 
letn, consider the following situatian. 
Using the present amplifier as an ex- 
ample, we tind that the power supply 
voltage is SOO volta witli in") sigoa!, or 
with a very .sniall si>»iial, but that it 
drop.s to fiOO Volts at the 200-watt level. 
This drop in voltage doCs not occur im- 
)Mt'diatel\'. If the capacitors which are 
used to (liter the plati^ supply are very 
large fi"s thoy are in this amplifier, it 
will take as long as f/Ul second to drop 
if full power is suddenly called for. 
Since tlm maxinmiii pow<'r output pos- 
sible depends on the j)iate voltnge .supply 
we find that the amplifier will supply 
considerably more than the steady-state 
l>ower for a few cycles of applied signal 
even at low frequencies. The .';teady-statc 
power in this ease is 200-watts rms. This 



21 



www.americanradiohistorv.com 




means that tlic pc;ik pinvev is 400 watts 
for a steady sinusoidal signal. Howcvev, 
il' only a slioi-t burst of sinusoidal signal 
is applied it is possible to obtain almost 
(800/600)2 times this power, or about 
700 ■w.atts. This latter figure uiiglit be 
called the instantaneous peak power. 

Now it would be folly to tvy to I'atc 
all nmplifiers according to the sugges- 
tions discussed a))o^■e. ^Manufacturers 
have difficulty enough with the present 
sets of advertising eliiinis. It is interest- 
ing to note, however, that a ra.ting on 
the instantaneous peak power available 
is not completely ridiculous. (At least 
One jnanufactui'cr uses this rati)ig tech- 
nique.) If we consider normal music for 
example, we find that the ratio of the 
average to peak power ref(uircd for uu- 
distortcd reproduction is in the neigh- 
borhood of 10 to 20. This moans simply 
that the loudest tones during a given 
intel■^■ill which is not too long will re- 
quire a 10 or 20 watt amplifier if the 
average level is 1 watt. The system is 
thus required to pass high power peaks 
for only very brief instants and can 
spend most of the time recovering from 
these peaks. All of this consideration 
would tend to iudicate that any amplifier 
would perform slightly better under 
music or noise conditions than it does 
when sinusoidal signals are used to test 
it. 

"When wc use a .sinusoidal signal to 
test an amplifier which is designed to 
handle musie, we are in fact using a sig- 
nal which is as much unlike music as 
possible. The reason for using sinusoids, 
of course, is that it is easy to do antl 
easy to obtain consistant and relati\'(?ly 
intei-]>rc table results. 

This effect became of interest in the 
present amplifier design because it i^; 
somewhat more exaggerated in this am- 
plifier than in a normal low-power am- 
plifier. If the voltage regulation on the 
power supply were perfect this elTeet 
would not appear and the stcadj'-state 
peak power would be the same as the 
instantaneous peak power. Tliis would 
be an ideal situation wbieh can be 
achieved in low-powci' amplifiers ratlier 



Fig. 5. Bottom 
view of the ampli- 
fier, in contrast to 
the power supply, 
shows the diligent 
use of point-to- 
point wiring for 
all signal carrying 
connections. Note 
that all compon- 
ents are rigidly 
fastened down 
rather than sup- 
ported on thin 
leads. 



easily by meaus of eleetronie regulation. 
In the case of a 600-volt 500-ma supply, 
the added ( (implexity of eleetronie regu- 
hition becomes almost prohibitive. 

The filtering sliown in this design con- 
sists of 4 capacitors of 100 .Li-t each 
connected in series-parallel to give an 
■■ilfectivc value of 100 uf at 900 volts 
nm.vimum voltage. The choke-input filter 
with a swinging choke at the cathodes 
of the i-eetifiers gives as good regulation 
as one can expect for a simple reetifler- 
filter combination. 

As far as the steady-state output of 
this aiiiplifier is concerned, it will deliver 
J 00-watts c.ontinuousl}-. That is, for hours 
or even days at a time. It will deliver 
200 w&iia for periods of a few minutes. 
Periods longer than ten minutes have 
)»ot been tried. But the output tubes and 
power transformer warm up coiisider- 
abh" after this time. 

The distortion for the amplifier for 
several output levels is shown in Fifj. 1. 
The distortion at high outputs is easily 
measural>lft and is found to lie at about 
the level anticipated in the specifications. 
At low outputs the distortion is below 
about 0.2 per cent and is impossible to 
measure with the equipment available 
to the author. It is in fact ven- difficult 
tn measure distortion levels below 0,2 
per cent becau,se of the residual distor- 




tion in even the very best oscillators. 
Special filters are required for tnore ac- 
curate measurements antl these cm usu- 
ally be made only at single frequencies. 
The noise output of the amplifier, which 
ijieludes thermal noise and luun, is less 
than 500 (tv at the IG-ohni tap of the 
output transformer. This is negligible 
and may be attributed to the very licavy 
filterbig in the power supply and tlie 
high voltage on the output tubes. 

In conclusion, it is fair to say that the 
amplifier described here has been found 
to be il very reliable power source when 
drivcii by an oscillator for variable fre- 
quency apijlications as well iis a \'cry 
fine power amplifier for high-fidelity 
applications where extreme output is re- 
quired. For the serious amateur it is a 
very u.scful addition to bis stock of elec- 
tronic tools, & 
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Fig, 7, Total harmonic distortion for sev- 
eral freq je.icies, 

FABTS LIST 

111 addition to the standard parts which are 
.'^liowii iu tiie schematic diagram, tlie follow- 
ing list gives the specifieatioiis for tlie trans- 
foniiers and filter cliokcs wliicli may be re- 
(ilaced by equivalent typos: 

Output transformer 
Byuaco A-450 



UTC 



Triafl 



S-40 



r-2 1 A 



Staneor P^rS413 

Stancor P 6134 
Vilter Chokes 
Stancor C 1003 
Staneor C 1003 
Triad C 33A 



Fig, 6, Top view of the amplifier. 



Triad C ISA 
Relays 
Potter and Brimifield, 

Type M I;B-5 
Potter and Bruuifield, 

Type KAllAY 
Potter and Brumfield, 

Type KLllA 

Aniperite llaNOSOT 



2000-0-2000 volts 

300 ma 
6,3 volts. 10 nni[) 
400-0-400 volts, 

200 ma 
5 volts, 3 amp 
6,3 volts, 5 amp 
0,3 volts, 1,2 anqi 

15 henry, 7u ma. 

16 hcury, 50 ma 
300 ma," 5/25 henry 

(swinging) 
300 ma, 8 lienry 



10,000-volt plate 

relay 
110 volt d.p.d.t, 

110 volt d.p.d.t. 

time delay Totav 
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Performance of Series-Parallel 

Speaker Arrays 



JAMES F. NOVAK'' 

While multiple-speaker systems may have a large popular appeal, a thor- 
ough study of the theoretical aspects of speaker arrays may give rise to 
the certainty that such popularity is largely due to subjective listening. 



L0Ij1jsp£Akeu AJmAYS consisting of in- 
expensive I'eplacement type speakers 
continue to receive more and more 
attention judging by the number of 
"do-it-yonrself" articles that have ap- 
peared in various publications over the 
past year,'-*'^'^'^ That the audiofan 
imagination is being excited is in no 
small way related to the extraordinary 
perf ormane<: elainis made for these sys- 
tems. Tj'pieal claims for arrays of 16, 
22, and 32 loudspeakers in "the $2-3 
price class are : measured response es- 
sentially flat from at least 20 eps to 
10,000 or 15,000 eps depending upon 
the quantity of speakers used, absence 
of cone resonance, superior transient 
response, extremely low distortion, free- 
dom from coloration, efficiency gains of 
as much as 30 db at 20 eps, nnd others 
too nninerous to mention. 

A typical $2-3 loudspeaker has a di- 
ameter of five or six indies, a 0.68-oz. 
magnet with 9/16-in. voice coil, 100-150 
eps resonance, 4-5 watt power-handling 
capability, piston-band eflicieney of one 
per cent or less and reasonably accepta- 
ble response to about 7000 eps. 

None of the authors have ofEered any 
acceptable explanation of why by using 
"many" of these speakers in series- 
parallel combinations, tbese unpreten- 
tious performance specs are transformed 
into something that rivals and exceeds 
the performance of the finest, largest, 
and most expensive three- nnd four-way 
horn-loaded .systems. 



* jSV. Design Unffineer, Jemen Maniifac- 
iuriiig Co., Chicago, III. 

1 C. I''. Mahler, Jr., "Hi-Fi Pcrf ormajace 
from Small Speakers." AuDio, December, 
1959. 

2 C. P. Mahler, Jr., "The Series-Parallel 
Speaker Array," Audio, November, 1960. 

3 C. r. Mahler, Jr., "Multiple Speakers," 
XictUr to Editor, Audio, p. 0, January, 
1961. 

•< J, Kyle, "Sweet Sixteen," Popular Elec- 
Irowics, January, 1961. 

5 J. Kyle, "Sweeter with a Tweeter," 
'Popular Electronics, April, 1961. 
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One can only eonelude from the brief 
explanations offered, that all improve- 
ments are in some way related to the 
small fraction of total input power sup- 
plied DO each speaker, the resulting 
small voice coil travel which enables 
the voice eoils to remain in "linear mag- 
netic fields," or perhaps because that 
while the cones act together as if they 
were one huge speakin' at low frecjiien- 
cies, high e£[icieney is maintained be- 
cause each cone has low mass. 

A consideration of the acoustics of 
array design pins careful measurement 
and evaluation leads to the conclusion 
that most of the claims are based upon 
rather careless subjective evaluations. It 
is the purpose of this article to examine 
the physics of arrays, measure the per- 
formance of a particular arraj', nnd de- 
rive conclusions therefrom. 

LOUDSPEAKER PERFORMANCE 
Response 

A frequency-response curve of a lo'.id- 
speakcr is the variation in cither sound 
pressure or acoustic power as a func- 
tion of frequency, with the voice coil 
voltage generally specified as held con- 
.stant. 



The acoustic power radiated from the 
front of the loudspeaker is : 



CgBl 



where is the voice coil velocity and 



The quantity \/E,n' -i- X,„^ in the de- 
nominator is frequency diipendent as is 
the radiation resistance, in the nu- 

nierator which varies as the squai-e of 
the frequency. Tlie variation in sound 
pressure due to the variable denomina- 
tor is exactly the same as the variation 
of electrical current in a series RL€ 
electrical resonant circuit. 

A universal resonance curve, (A) of 
Fig, 1, is a plot of this current variation 
as a function of normalized frequency. 
It has a slope of -(- 6 db per octave of 
Crequency below resonance and a slope 
of - 6 db per octave above resonance. 

The radiation resistance has a slope 
of 4- 0 db below and above resonance. 
This serves to further increase the slopes 
of the universal resonance curve which 
is representing the voice -coil velocity so 
that below the resonance frequency the 
.slope is + 12 db per octave and 0 db 





/ 

/ »ADIATION 
MSISTANCE 




VOICE-COIL 
.VELOCITY 






FREQUENCY 


[A) 




ACOUSTIC POWEJ 

P = v 2fI,,„ 



FREQUEMCY 



Fig. 1. Universal resonance curve (A) for loudspeakers showing radiation resistance 
and voice-coll velocity wi*h respect to relative response. (B) shows acoustic power 
output plotted against relative response, 
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(fiat) ii1)()V(? rcsoiiaiH'c, as in (B) <il' 
Fif). 1. This cur\i}. now i-eprpspiits tlie 
acoustic power vs. frequciKry-respoiise 
curve of the iipeaker. It eaii be ri'iidily 
seen f'niiii tlii:? curve that the; rcsoiianoc 
f're<|U(.'iicy deteniiiiies tho hnv-rrcquciU'V 
eutoft' oC a simply balilotl Icmdspculcvr. 
Only a decrease in rcso)iH)iee jTeijneiii'V 
or a UKidilieation in the slopi- of tlir 
radiation resi.-;ta«te (such as In' lioru 
loadiiijj') Clin lowr the low-ficqneiu-y 
cutotT of the spc'jiker. 

The preceding' slatetnents concerning 
the relationsliip hetwecii low-l>equeiiey 
<-uti)ft" aiirl speaker lesoiiance a)<^ soiiie- 
wliat oversirnplilicd because they is^nnn' 
the d;ni]])injjr (or Q) at resonance. Q is 
defii'itid AS 

wlit^'t" /„ is the rosinmncu i!r(.'<iu<<iiey, M ,„ 
is total mass and W„, the total nit-chani- 
c;il >-esistance. Fiijnre 2 sliows the varia- 
tion in jxnver output as a Junction of 
f'lwpiwwy for various values of Q. Tiie 
niost desiraliie value of Q would lie be- 
tween 1.0 and 0.5. A'nlucs le.-rs than (his 
iticrease the etrcctive clitofT con.siderably 
aliove reswiance and values greater than 
1.0, \vhile cxk'uding- the cutciff, create a 
''hooni" al resoiuinco. The typical 
speaker lias a Q o£ about 3. This can 
be Vedui-ed by decreasing the I'esououcf 
fre(|ueucy, by decreasing tfio mass, or 
))y increasiu!;' the radiation resistance. 

Efficiency 

Any conf-iype loiidspcnijer eaji be di'- 
sigiied to provide uuilonn respoiise ovej' 
a inodi'ratc frecpiency hand. I'ractical 
tiniilations, however, severely restrict 
uuii'orni repi'uductioji over a wide fre- 
quency rani;('. The two ends M' tlu' 
audio-fi'ivjueney spectrum ai'e Uie most 
difikndt to re]>rc)duce with ell!ci<'neics 
oomparahle ivi those rowdily ohtainod in 
the nsifl-frequeticy rauye. Besides tlie 
restrictioiKs imposed by the; rc-sonnnee 
f r()<|ueue\', in<45jcicivc\' at low fr<'(]nen- 
eies is also due to tlie small vaku^ of 
radiation resistance. A iarsje radiation 
resistance may be obtained by usiny a 
Inrjre cone since radiation resistance is 
a function ot' the sqiuirt? of the cone 
area. 

The iiig)i-fre(imaicy eflrciewcy of a 
cone-type loudspeaker is limited by the 
ina.ss reactance of the vibratin^j system. 
One olivious way to improve the hiirh- 
freiinency effieioncy is to decrease tlie 
mass of the vib-ratinj; system. A simple 
moans for accomplishing this is to use 
a snial! cone. 

There arc several other methods for 
extending tho rnnse such nis the use of 
a horn or bass-reflex enclosure for low- 
frequency e.vtonsLOn aiui separate loud- 
speakers or dual cones driven by a sin^i'le 
voice coil for high-t'roqucncy extension. 
Thc.se, howe\ cr, ^^^ll not be con.sidered 
here. 
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Directional Pattern 

The directional pattern of a cone-type 
lomlspeaker depends primarily upon the 
coiu.' diameter and freiiiieiicy, althotijrh 
tlie cone angle, paper pulp, and voic<'- 
coil diameter also exert an influence." 
Ik'ciiuse dinnieter and fmjuoncy are the 
infist iinpurtaiit factors, the diroctional 
patterns can he approximated satisfac- 
torily by tiinso of a vibrating piston of 
the sanic iliametor. These .show that the 
radiation becomes higllly directional at 
frequencies for which Hw cone diameter 
i.s gicntei' than one wavelength. In other 
words, (m- any li^iven frequency, a small- 
diainetor eonc will have a lirondcr di- 
rectional pattern than a l;irL>c-diameter 
eotic. 

Transieni Distottion 

A transiont is a waveform, '.raially 
with a steep wavetront, which docs not 
repeat at fi periodic interval. Ary sud- 
den coiiiniciK-enicnf or cessation of a 
l^eriodic wavo contains a transient coni- 
Vionent. For reproiiuction without dis- 
tortion. t\\v acoustical waveforni must 
re)>roduce f.iith fully the input wave- 
I'orin. 

An importaiit factor dot(>rminiri.!j: the 
trausifciit rc'sponse of a loudspeaker is 
the amount of damping o£ the loud- 
spe?!ker cone, A slatfrnent of Q gen- 
erally describes the amount of danijiing 
at tlio fimdamentnl resonance hut not 
elsewhere. A loudspeaker cone is a multi- 
resonant dt'vieo at the higher fi'equen- 
ci<>s and vibr/ites in parts. ICach of the 
hi^'her-ordcr cone iH'sonances has as- 
sociated with it a transient decay time 
(ha( can lie reduced to ac-ceptalile limits 
by jiddinff damping (hrous'h proper 
choice of c(sne material and treatiiieiit. 
i\ su))st;mtial increAse in radiation re- 
sistance wonld also lielp to iuei'ease 
damping: and therehv reduce transient 
distortion. 

Studies by Larson and Adducei" show 
that an iniptvrtant requivfnient for good 
reprodiictiou of tran.sim.its is a smooth 
fre(|uenc.y response cluiracteristit free 
I iv.on sharp peaks and dips, fjoudspeak- 
ers with smooth response clmraifteristies 
always have less transient distoiiiini than 
those with sliarp peaks or di])s. They 
couclude, however, that triinsii'nt dis- 
tortion in hnulspeakers is of minor im- 
portance at tho higher freipioiuies fio- 
cause the decay constant of most rooms 
is coiisideraijly greater than that of (he 
loudspeaker. 

Harmonic Distortion 

Exaniinntion of the f<n-a?-displaeemenl 
characteristic of a typical loudspeaker 
of the typo under considerati(ni shows 

1^ 11. F. OIsoii, " Aeoitniicnl EHfiini'.criiui." 
D. Van Nostraiid Co., Inc., p. :i5, 19.^7. 

• H. .T. I,ata()ii, -\. ,T. AddiEOci. "Traasienl 
J?i,^tOTtion ill I,cnids]'vcakcvs," ])vosontcd at 
IRK Convculioa in Xcw York. March, lOril, 



tliat the suspension systetn is linear only 
for small ainplitudos and becomes quite 
non-linear for large amplitudes. The re- 
svdt of a non-linear cone suspension is 
the prodwetion of odd order liimnonics 
wlien the voiee coil is i.^xcited with a 
siiin.soidal in|)ut. 

Another source; of distortion is a non- 
uniformity of the flii.v density throiigli 
wliieh the voice coil has to move. The 
driving force is produced by current in 
the voice eot! ijiterrtetiug with the ntag- 
netir field. This force ■will not be pro- 
](ortional to the cuiriieHt if the nr,>gncti<' 
field oncouidered liy (he voice coi! 
varies with tlie jiosifion of the voice coil. 
The result wilt again he the production 
ol' harmonic distortion. This type of dis- 
tortion becoinos serious only when the 
eotie amplitude is sulhcient to cause the 
N'oice coil to naive out oi' the nir g:ip. 

FM and 1M Distortion 

Two otiier forms of distoi'timi ;ire 
frequency modulation and interniodul;i- 
tion distortion. Thcsi ai'o sonietiines Miis- 
tak<'n f(u- eaeli <Jthci'. 

If the cone is radiating bnlli a liigli- 
and a l()w-fre(|ui?iicy wave, tin' high- 
frequency energy will be modulated by 
the low-fre(jnen(-y v.-;ive. The i-esnlting 
wave can be resolved into a cai-rier (the 
high fre<piPTicy) and side bands (the in- 
termodukdion frequencies) plu.s the low- 
freijuency input. Tiiis tyiie of distortion, 
known as frequency moduhition. is cpiite 
Miiall l»clrtw 100(1 cps uikI bei-onies sig- 
nilicant only at higher freipieii.'ies when 
the low-freqiii-ncy amplitiide of the einie 
is very large."" 

InteriDodttlation distoriion i> one of 
the elTeets of non-lineMrily when move 
than one input frequency is aptilied. It 
becomes evident in two lornis, ampli- 
tude modulation of one fi'i'ijuency by 
another and the production oi' sum ;ind 
difTerenee frequencies. 

If a loudspeaker with a non-linear 
cone system is reproi:lueing I wo i'reqneu- 
cit'B, the liigher frequency <'aii ln'come 
iimiditndc modulnted by (he lower Iw- 
qnencv and create a displi-asing tremnio 
elt'ect. 

The most seri(nis form of inlennodu- 
latioM distortion is the fornmtion of sum 
and dilTerence f rcijiieneics.'' 'fhcr,e I're- 
quancies are normally inharmonic and 
can create serious distoriion .sometimes 
described as harsh, h\\:/,%y, or rough. 

Tlie iiiiiplitmh^ of the eone iiiov<'nierd 
is inversely proportional to the square 
of the frequency fei' a constant sound 
power output. Consequently, much of 
the dist(u'tion will be confined t(^ the low- 
freejueney j-ange since the non-linearities 
are manifested when the aiu]ditude or 
excursion of the cone is large. 

M. l'\ Olson, " Ai-.nittiticnl Kii iihifr.riiif],"' 
]">. Van Xostr;iU(l Co., Inc., p. 1!157. 

■■Hadintri',)! Di'x'iifticf'x Ilanilh'ioV," Cli. 
14, p. m\, 10>i:i. 
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lU. I 

Fig. 2. Sound-pressure-level response of 
direct radiator loudspeaker in an infinite 
baffle or closed box. 



A lolidspcakcr cone must move a duti- 
nite amount of air in order to produce 
n gfiven .sound pressure level at a ^jivcn 
frequency. Obviously, a large cone will 
not have to move as far as a small cone 
ill order to move the same amount of 
;iir, or to be more correct, to produce 
the same sound power output. Because 
of these smaller amplitude requirements, 
(he large cone speaker has the inherent 
.■ibility to produce less distortion than 
a small speaker since it can operate in 
the region of linear excursion, 

A consideration of all of the facts 
presented seems to create a paradox, 
(^iood low-f requeney reproduction dc- 
Miands large diameter cones but at the 
same time, the largo diameter and re- 
sulting large mass beeomc two important 
deterrents to a ILnt response at the high 
trequeneies. The high mass causes a 
drastic reduction in efficiency iu the 
high -frequency range. Furtiiermove, the 
directional pattet'n of a large cone be- 
comes very narrow in the high-fi'equencT 
lange. Broad directional iiatteriis re- 
quire the use of conos of rather small 
diameter. 

The situation of a Lirgc number of 
small loudspeakers operating in unison 
now begins to look attractive. Bach 
loudspejiker will be required to handle 
only a small fraction of the total input 
])0wer and hence will operate in the 
more linear region since the amplitude 
will be small. Because the effective cone 
iirea is increased in direct proportion to 
the number of speakers used, the re- 
quirement of large cone area is also 
>;atis(ied. One may reason intuiti\-elj- 
that the radiation resistance will increase 
::s the square of the eU'ectivc cone area. 
This should result iu an efficiency in- 
crease. It would appear on the surface 
that a iarge array of small ltiuds)>cakers 
i-ould overcome the performance limita- 
tions of single loudspeakers. The va- 
lidity of this statement can best be de- 
termined quantitatively by comparing 



the performance of an inexpensive six- 
inch loudsi}caker with a 32-speaker array 
of six-inch speakers and a commercial 
3-way high-fidelity system with a cost 
simi'.ar to that of the array. The particu- 
lar speakers compared are a Jensen 6J6 
(cost— $2.61), a 30"xGU" array of 3'2 
.Jensen 6J6's (coat — $83.52), and a Jen- 
sen TF-3 (cost— .$79.50). The enclosure 
volume was about eight cubic feet for 
both the single (i-in. speaker and the 
array, and 1.5 cubic feet for the TF-3. 
The speaker complement in the TF-3 
consists of a single 10-in. liigh-cxcui'sion, 
Isigli-coiupliance Flexair woofer, two 
3'/^ -in. tweeters and one spherical-dome 
type super tweeter. The enclosure is 
vented through a 3-in. tube 7V2 in. long. 
Particular points of comparison are 
those previously discussed, i.e., response, 
cfllcicncy, directional pattern, transient 
distortion, harmonic distortion, fre- 
(inency modulation, and intermodulafion 
distortinn. 

THE MULTIPLE SPEAKER ARRAY 

An examination of the mechanical 
circuit of an aiTay consisting of N loud- 
speakers reveals that (mechanically) all 
of the speakers appear in parallel re- 
gardless of their electrical connections. 
An interesting result of this fact is that 
the array can be represented by ;l single 
speaker of N times the area, N times 
the mass, N times the mechanical resist- 
ance (losses) and N times the suspension 
stiffness. The value of the voice -coil re- 
sistance would range from N to 1/N 
times depending upon whether the 
speakers were electrically conned ed in 
series, parallel, or combinations thereof. 
It would appear that the fundamental 
resonant frequency and Q (damping) of 
(he equivalent loudsjiciiker would rrmain 



Fig, 3. Normalized 
mutual radiation 
impedance as a 
function of rela- 
tive separation for 
two rigid ci rcu lo r 
discs in an infinite 
rigid plane. 



the same as that of any one of the 
speakers comprising 'ihc array — assuni- 
iyjg that they were all identical. 

Actually, the mecbanieal circuit does 
not show the effects of acoustic inter- 
action between the speakers. A quanti- 
tative investigation of this acoustic in- 
teraction is outside the scope of this 
paper. It will sufQee to use the results 
of Pritchard's work on the iiiutual 
acoustic impedance between radiators.-"' 

The net radiation resistance, or acous- 
tic loading for small spaciugs in an N 
speaker array, is times as large as 
the loading on a single speaker. This 
increase is consistent with an N-fold in- 
crease in cone area. On the other hand, 
as the relative center-to-ceutcr spacing 
(ratio of spacing to wavelength) is in- 
creased, the sonnd pressure no longer 
remains hnifonn over the array surface. 
This causes the array loading to de* 
crease ultimately to N times the loading 
on a single speaker. Increased loading, 
ill this case, occurs only iu direct pro- 
portion to the total cone area because 
the over-all array dimensions arc now 
large relative to a wavelength. 

Fiijure 3 illustrates this behavior. No 
loss in generality results even though 
this is a plot o£ the total radiation im- 
pedance for only two discs. For the 
most general type of array, the mutual 
radiation impedance between any two 
.spetikers will be a function only of 
those two elements, independent of al) 
others. It i.5 suffieieut, therefore, to cal- 
cidafe the mutual impedaaee between 
only two speakers at a time. 

Examination of the reactive term 
plotted in Fitj. 3 reveals that the mass 



E, L. Pritelinrd, ./. Acous. Soc. Am., 
Vol, :!L\ Xo. fl. ),,,, 7;<Ci-7:S7, .Tnnc, llXiO. 
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Can You Afford 15 Hours to Build 
The World's Best FM/Multiplex Tuner? 



Fifteen hours. That's all it takes to build the world's best 
FM/Multiplex tuner. 

Citation has the "specs" to back the claim but numbers alone 
can't tell the story. On its real measure, t7)e loaij it sounds. 
Citation III is unsurpassed. And with good reason. 

After years of intensive listening tests. Stew Hegemfin, director 
of engineering of the Citation Kit Division, discovered tliat the 
performance of any instrument in the audible range is strongly 
influenced by its response in tlie non-audible range. Consistent 
with this basic design philosophy — the Citation III has a 
frequency response three octaves abooe and below the normal 
range of liearir\g. The result: umneasurablc distortion and the 
incomparable "Citatiuii Sound," 

The qualities that make Citation III the world's best FM tuner 
also make it the world's best FM/Multiplex tuner. The multiplex 
section has been engineered to provide wideband response, ex- 
ceptional sensitivity and absolute oscillator stabihty. It mounts 
right on the chassis and the front panel accommodates the 
adapter controls. 

\Vliat makes Citation III even more remarkable is that it can 
be built in 15 hours %vitliout rehance upon external equipment. 

To meet the special requirements of Citation HI, a new FM 
cartridge was developed which embodies every critical tuner 
element in one compact unit. It is completely assembled at the 
factory, totally shielded and perfectly aligned. With the cart- 
ridge as a standard and the two D'Arsonval tunmg meters, the 



problem of IF alignment and oscillator adjustment are eliminated. 

Citation III is tlie only kit to employ military-type construc- 
tion. Rigid terminal boards are provided for mounting compo- 
nents. Once mounted, components are suspended tightly between 
turret lugs. Lead length is sharply defined. Overall stabihty of 
the instrument is thus assured. Other special aids include pack- 
aging of small hardware in separate plastic envelopes and 
mounting of resistors and condensers on special component cards. 

For complete information on all Citation kits, including re- 
prints of independent laboratory test reports, write Dept. A-9, 
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y. 

Tlw Citation III FM iui\er-kil, $149.93; wired, $229.95. The 
Citation HI MA nMltiplex adapter -jaclonj wired only , $S9.95. 
The Citalion 111 X integrated multiplex tuner —factory wired, 
$319.90. All prices slighthj higher in the West. 
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reactance o£ t:»e air load incveasps 
rjipidly below fi-pqucncies for which the 
teiiter-to-ceiitor spneiiig is less Ihan ;i 
quarter wavelength. This eould result 
ill ail aiipreeiable ijiereasfi in total 
movinnr_<<y;^teni mass at the low trequi'ii- 
eies. It is iiit.eri'Stiny to note that the 
tola] iniiss of the air load actually he- 
eoiiies less thnii thi? aic lond on one 
speaker operating alone ahox'e the i're- 
queney ran<ie dtr wiiioh the ceiiter-to- 
eentcr spacing is greater than a qnarter 
wavelength. However, for spaeiiifjs; 
.slightly heyond one wavelength, the 
mngnitiides of niutual ivsistniiee and re- 
actance become less than 10 per cent of 
the self-radiation resistance and re- 
actance. It i.s now a relatively .simple 
matter to investigate the port'oi maiice 
of the array by employing the eoneejit 
of the e((nivalenl loiid.speaker and keep- 
ing in mind the behavior of the radia- 
tion impedance, 

Resonance and Damping 

P'ir/uyi- H showed that at low freqiien- 
cies, the iiias.s of the air load iiierea.sed 
over that which might he expected from 
a simple area increase. This will result 
in a decrease in the fundamental reso- 
nnnce of the Icudspeakei-s bocansc the 
ma.ss of the air load is an appreciable 
part of the total inovin.sy-systeDi mass. 
In the particular case of 92 si.\:-iuch 
speakers, tlio resonance deereas-ed from 
126 eps to (ibont .90 ep.«. This represcnf.'s 
a two-fold iuerease in total mass. The 
re»ion ol' operation would be at about 
kd = o:r) m Fig. 3. 

The Q or damping at re.sonanee will 
generally remain about the same as for 
ft single speaker. The Q of Use 32 
.speaker array remained at about 3 — ■ 
the Siune a.^ for a sintrle speaker. Thi' 
reason for this is that while the in- 
creased radintion i-esistance tends fo in- 
crease damping, the increased mass will 
to a great measure negate the increase. 
This represents iihout the worst ])Oi;sible 
situation. The damping can increasic in 
some situations. 

\i\ improvement in damping ean be 
obtained by employing speakers with 
staggered fundamental rescmanees. The 
normal production tolerances of ±10 
per cent, lunvever, result in an inade- 
quate spread. Mr. Briggs, in his liook 
Sound licprndHctinn." mentions a stag- 
gering of 30 ep.s. What rcjllly isi in- 
volved here is the diiTert'ncfi in terins 
of an octave, net in tei'iiis of cycles per 
second. Take, for example, two speakers 
■ — one with a resonance at oO cps and 
nnotlier with a resonance at 70 cps. This 
spread represents one half of an octave 
in this frequency range. Applying this 
same spread (20 eps) to the Mahler 
sy.stem, for example, we find that this 
represents; about one fifth of an octave. 
A o-eps spread would represent only 
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one seventeenth of an octa\'e in this 
frequency range. The resonance spread 
of the sjyeaker.s used in makin.g these 
iiW-'asnremeuts was about 2f) cps, and was 
inadequate to produce any significant 
inereuiie in damping. If Ike.se spi'akers 
had resonances in the 50- to TO-eps 
range, some increase in damping would 
havo resulted. However, the average 
l>erson will not be able to walk into a 
store and select, resonances. 

\Vc have assiimed tints far that the 
cabinet had no effect upon the funda- 
mental resonance of the speaker.^. This 
v,'as a valid iissnmption so long as the 
speaker cabinet was not totally en- 
closed. Speaker resonance increases, 
however, when tiie s]H'aker is placed in a 
totislly enclosed cabinet due to the stiff- 
ness of the air volume in the box. The 
resonance frequency increases still more 
when (wo speakers are placed in the 
Same cabinet because each speaker sees 
only half the volume. Further increases 
occur wheK foui' speakeis are used since 
each speaker now .sees only one-quarter 
the volume and so on. h^ach resonanee 
inci'ease is accompanied by a decrease in 
output below the fundamental rescnancc. 
These losses tend to nullify any gains 
duo to mutual coupling between the 
speakers. The lundaniental resonnnee of 
the 32-speaker array increased from 9(1 
cps with the back iit' the cabinet open 
ti) about 2oO cps when the back ol: the 
cabinet was completely closed. This in- 
crease when compared to the 120 cps 
ri^sonance of a single speaker, repi'escnts 
ahuost a i!our-fold increase in total stiif- 
ness. The Q again remained at about H. 

Efficiency and Response 

It was previously shown that the 
)-adiation resistance of tlie array in- 
creased as the square of the ini^nber ol' 
speakers when the spacing was sinnll 
relativ(' lo a wavelength. One irdght 
erroneously conclude that the etSciency 
(or power radiated) would increase 0 
db for each doubling of speaker com- 
pjement. The total power input to the 
array divides equally among the speak- 
ers, however, causing the voice-coil vehi- 
city to decrease as the quantity of 
spejikers is increased. The net result 
is an improvement of only db for each 
dor.hling of the speaker complement. 

A study of Fig. 3 reveals that the 
eflieienry gains aif resti-icted to a 
cercain frequeney range. Radiation re- 
sistiinee increases oecur only at frequ(m- 
cies below which the center-to-center 
spacing is less than a half wavelength. 
Fur'thermore, the large inerea.se in mass 
that occurs below frequencies for which 
the spacing is one-eight wavelength will 
tend to mTilify any efficiency gains due 
to radiation resistance. This hieans that 
efficiency gains w^ill be restricted to the 



band of frequencies vor which the spae- 
iivg is ?./8 to o^V^- 'I'his region is in- 
dicated by the .shaded area of Fig. 3, 
The frequenfly of itinximnm efficiency 
might be expected to octur at ;i centcr- 
to-center spacing of ?./4. 

.'Vpplyiiig this hypothesis to the array 
of 32 six-inch .speakers, we (ind that 
efhciency gains should he e.xpectod over 
the frequency range of about 200 to 
1000 (q)s. M.iximum efficiency should 
occur at about 400 cps. This fact is in 
direct conflict with the popular nation 
that the niaximnn\ efficiency .gains occur 
ill (lie region of 20 cps. 

j^. brief cxa mi nation of the Iiigh-fre- 
qnrncy performance of the array also 
reveals some interesting- faets. Kflicieney 
increases cannot occnr because increased 
aciuisti.c loading occurs only in direct 
proporti(m to the ac'tiv(: area. How is it 
(hen that t!io high-frequency response 
is improved? The answer is that it is 
not. On the eoiitJ-a'fy, hi^li-fivqiiency 
response msrv possibly become poorer. 

This oecnrs bt^eause the array cannot 
even begin to approximate a point 
source. It instead begins to act like a 
large rectangular piston consi.-iting of a 
I'inite number of vibriiting elements. The 
scrand iD'cssnre at any point in fmnt 
of the arrny will bi' a function of the 
average distance from the elements, the 
ami)litudc of vibration and the average 
dillerence of arrival time (phii.se) of 
sound from one eleinent with respect to 
another. Some degree of destructive in- 
terference can be e.xpectcd at all loca- 
tions when the array dimensions become 
large due to the phase differences of the 
sound waves arriving by ditfercnt, path 
lengths." 

Fiijiiri' 4 shows the sound pressure 
freipieiicy response of a single six-inch 
speaker, an array of 32 si.x-inch speak- 
ers in a totally enclosed cabinet, the 
.same arrny with the back removed and 
the response of the small booksholl 
system jii-eviously d<'scri!)ed. 

These me.^surelnent^^ indicate negligible 
efhciency improvements lielow 100 eps 
for the closed-back array. A maximum 
elficieucy improvement of about 13 db 
appears in the 400-cps region as pre- 
dicted. This compares favorably with the 
theoretical ma-ximnm gain of \h db 
which miglit be expected from an array 
of 32 speakers. 

Fxcept for a definite improvement in 
out))ut below 100 cps, the response of 
the sami' aiTay with the back removed 
is quite siniilar. It should be emphasized 
tliat the inrproranei't below 100 eps is 
due mainly to the decreased fundamental 
iX'sonanc(> of the sp<='aker.s J'ather than 

1^ Joel .Tulio, "^fiiii>iii7,ijig Iiitert'erence 
Effects ill Tweeters and Tweeter- Woofer 
Combinations,'' AliS f-^repriiit No, l-iS, 
1000. 
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Belden has it , , , 

Every wire and cable you need for 

sound and infercom service and installation 





I 



icrophone and Shielded Power Supply Caplis 

8411 




8410 



8413 



Belden Sound and Intercom Cables are de- 
signed and engineered for highest audio 
efficiency and quiet performance. These 
cables are available in a wide range of types, 
sizes, and insulations, for all sound and inter- 
com installations. Ask your Belden Electron- 
ics Distributor for complete specifications- 



Miniature Broadcast Audio Cable 

84S0 



8420 



Two Conductor Shielded Cable 



Three Conductor Shielded Cable 
8731 




Belden Multiple Pair individu- 
ally Shielded Cables use 
Beldfoil*, a Belden develop- 
ment and a major break- 
through in the search for 
quiet cables. 




Si^^^^^^^ Hi-R Connecting 
Cable 8421 
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to any nmtual coupling effects. 

The array response above 1000 c.ps 
shows definite signs o£ destructive in- 
terference and requires no further com- 
ment. 

The remaining response curve shows 
what performance can be expected from 
a carefully desigoed mwlti-ehannel loud- 
speaker system when each channel is 
■designed to reproduce only a discrete 
portion of the frequency spectrum. 

It was believed that the response data 
•of the 32-speaker array illustrated 
poorly the perfoiTnanee that might be 
.expected from an ari'ay because the 
fundamental resonance occuri'cd rather 
high and the speakers were very lightly 
idamped (high. Q). 

A second an-ay was constructed 
with heavily damped < 0.5) S-inch 
woofers. The fundamental resonance of 
these speakers (in the cabinet) was 50 
eps. The cabinet volume was allowed to 
increase in direct proportion to the 
number of speakers used in order to 
■prevent the cabinet stifiness from in- 
creasing the resonance. 

The frequency response of this system 
appears in Fig. 5. Because the center- 
to-center spacing was greater than that 
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of the 32-spoiiker array, the frequency 
I'ange of inax'imum gain occurred lowei' 
than before but the response trend is 
the same. A humping in output begins 
to occur in the range of maximum 
efficiency gain (100-200 cps.) The effi- 
ciency gain is negligible at 20 cps and 
begins to disappear above 1000 cps. This 
particular system when used in conjunc- 
tion with a mid-range/ tweeter combina- 
tion crossed over between 400 and GOO 
cps should give excellent performance. 
But it is incapable of radiating 20 cps 
more efficiently than any of the indivi- 
dual speakers in the array. Actually, 
there is 5 dh less 20 cps output relative 
to 400 cps for six speakers than there 
is for one alone. 

Directivity Pattern 

It was stated earlier that the direc- 
tional pattern of a conc-type speaker 
depends primarily upon the cone di- 
ameter and the frequency. The equiva- 
lent speaker concept suggests that the 
directional patterns of an array should 
be much sharper since the physical size 
is greater. The situation is actually 
worse because the an'ay is rcctangnlar 
rather than circular and thus has one 



dimension considerably longer than the 
diameter of the equivalent speaker. 

The directivity patterns of the 32- 
speaker array are shown in Fi/j. G. Tiiese 
patterns are also approximately those 
of a single six -inch loudspeaker niounterl 
in the center of the same cabinet. The 
important result is that the array has a 
frequency range of only 1/10 that of a 
single speaker for the same directional 
pattern around the longest dimension. 
The directional pattern around the short 
dimension will extend the frequency 
range to 1/5. 

The data of Fi(j. 6 show that notches 
in the frequency response should appear 
15 deg. off axis at 900 cps and about 
1400 cps. Notches should also appear 
30 dcg. off axis at 450, 900, and 1400 
cps. These are verified by the off-axis 
measurements in Fig. 4. By way of 
con)parison, the directional pattern of 
the TF-3 bookshelf system drops off 
quite uniformly oft axis. 

The directional pattern of arrays can 
be widened by arranging the speakers 
on the arc of a circle as in Fig. 7, The 
directional pattern is now better than 

(Continued on page S7) 
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Here's the 
one and only 
speaker system 





We could list the new ci^Assrc's com- 
plete specifications. We could coiii- 
mission a poet to describe the sound 
and the cabinet. Both good ideas, but 
quite inadequate to the task, for tlie 
new CLASSIC is a living iustrutnent. 
You must hear it to know ivhy it is the 
most important speaker system avail- 
able today. Yon must compare it to 
all other makes to eliminate any doubt 
that here is the only system you will 
ever ivant. 

For large rooms, scnall rooms — for 
today and tomorrow — here is the first 
sensibly designed big sound system in 



Classic Mark II 
to all other systems - 
regardless of price. 



years. It creates a sense of spacious- 
ness typical of yesterday's massive 
systems — but without making their 
space demands, and without sacrific- 
ing the intimate sonics and texture 
necessary for the full enjoyment of 
soloists and small musical ensembles. 

A "major acoustic achievement," 
as many experts have declared. But 
you decide for yourself. At any qual- 
ity high fidelity dealer. $295.00. 

3- WAY SPEAKER SYSTEM: high com- 
pliance 15" ivoofer; 8* direct-radiator 
mid-range; Sphericou super-tivceter. 
RESPONSE: 20 to 40.000 cps. power 



1 



requirements: any quality amplifier 
rated from 10 to 60 watts. DIMEN- 
SIONS: 35* X 28^" and ITA" deep! 

Write for the fully-documented 
CLASSIC MARK Ji brochure and Univer- 
sity's "Informal Guide to Component 
High Fidelity." Desk R-9, University 
Loudspeakers, Inc., 80 S. Kensico 
Ave., White Plains, New York. 

Timeless Beauty and the Sound of Truth 



UNIVERSITYJ 



A Ditiiiicn of lAng-Tt.mcx> EleclrpruC^, Jn£. 



1 
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<^luK ivKlTKl! recfliliy eiiiiic into r.ithftr close 6ont;u-t 
/ with the liL (i iiithistry when the ft^ertcy of which 
^ — he is president ^vyt; retained by (lie Instiinte of 
Hiijh Fidelity Mjinnlaetnrers ;t.s l-'nblii^ Relatioiif; eoinisel 
for the npeoniiny Now York High l'"'idolity 8how, Rep- 
tcmbej' 13 tlii'ou<;h .1.7, at the Xcw York Trade Sliow 
Building, :iofh Street ;ind lOi.irhth Avenue, in Mji)ih;itt;m. 

Xow that I've iiicntiotied the sliow — nnfl .1 ussmne 
everyone rendiiij^; Aumo will attend it — I would like to 
go oil to another .subjeet of interest, and that is the Hifrh 
Fidelity industry I'voni the point oi; its public rehitions, 
and yes, its publie "image.'" I addrcj^s this pieee to every 
on<! of you readers of AUfjfO, wliether your interest in 
hi i\ is as a werious aniatenv or ''aiidioian'' (as I have 
been tauurht to ealt you) oi- wlietliei- yoiir interest m high 
tidelity is on a professional liasis. 

The industry 3-ou love is on the horns of the j^roverbial 
dilemma. It seems to lie in something,' of a sales and 
'']>ublie interest" doldniin, yet it just possi))ly stands on 
the threshold of the most sueeessfnl period in its hisun-y. 

Whieh way to tnrii .' Wiuit ean you do, ('ven as an 
interested bystander, to help the entire hi li field ? 

I speak as a prol;essioiial publie rehition.s man whose 
sole interest in hi (i ran, niUil reeently, to owjiitis' some 
eonipoiienfs and enjoying ^oofl nn;sie. But when I eame 
to closer grips with the industry and its problems, .several 
''truths'' stared me in the face- 
First, speaking ns i\ general eu.stoiiier with n mere 
layman's knowledge of hi li, it appears that for the past 
two or three years the e([uipnu^nt l)eing iiiamilaelured ha.s 
been of such jjeneral e^:ee)lellee that musie rei^rodnetion 
has not been, nor could it be, sul)stantiidly improved. 
Remember, I speak as the average hi li Joe who installed 
st<'reo components when they first becanie generally avail- 
able and has not since added to or altered his rig. 

True, I am aware that many manufacturers have infio- 
dueed new developments and new products, but to my 
untutored eye they appeared as "gimmicks" in which I 
just did not want, to invest additional mcnicy. This as- 
.snnics, of cour.se, that I have ii regular stereo hi fi rig 
witli ■\vhieh 1 have been happy I'm- a number of yea is. 

I don't use the word ''ginnnicks'' in a derogatory man- 
ner, f(n' in my business too we often seek out gimmicks 
to better tell n client's story. But the. addition of more 
knobs, higher .sensitivity, greater selectivity, r<;mnte con- 
trols, reverb u)iits — none of the.s(' thiiigs gave me the 
great urge to scraji my several hundred dollars' worth of' 
ecjuipnieiit and start afresh. However, even the gimmicks 
reached their saturation point some time ago. Then came 
multiple-x — now ollicially c;)lled F.M Stereo Radio. 

This is not a ginnnick. Tbi.s is a real and very e.xeiting 
development in a very exciting industry. I have been 
talking to dozens of top editors and wi'iter.s in the past 
weeks, and I know that there is a great iiiterest, even a 
hunger, oji tlie part of the public to know )iinre about the 
whole subject of F.\l stereo radio. And this leads nie to 
the further realization that there is a hunger on the )>art 
of a large segment of Aniericans for (;00i) au'Sic that i.s 
WELL liKPRonuci^D, 

The nationwide interest in FM stereo radio is an indi- 
r-ati(m, at least to me, thr.r there is a huge untapped 
market out there for- high tidelity components. The hunger 
for good musie well vepi-odueed at a rea.sonal)le (but not 
"cheap-") cost 7neans that potential cu.ston)ers ai)lenty are 
there, and a means must he found to tap that vast niiirket. 
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There are still too many pi-ojile who think that liigh 
fidelity components represent ;in e.vpensive and unneces- 
sary ginnnick thev can do without. 1 therefore visualize 
a campaign by liVKiivoN'M in the industry— and that in- 
cludes yon, the average hi-fi-ori<'nted amateur — -to )))'o- 
mote (a), the growth of good music iu the L'nited Slates, 
and (b), the use of lii fi compoueiits ns the only way to 
list<;n to this good music. 

There is a true joy to hi ti listening ju.'it for p!ea.■*nre'.^ 
.sake. There is a need to take the "'bug'' out of hi fi, to 
bring its pleasures to the attention of millions of people 
who would sincerely love to listen to good musie tlirough 
hi fi component.s n.' the true desire or iiecd is strongly 
built up in them to do so. 

Thus, our goal is "Kvery Home a Hi l<"i Home'' — some- 
thing that is in itself impossible of achievement hut 
worthy of striving to reach. 

1 i)ersonally think that stereo, carefully and en- 
f husiastieally pr<imoted, tiilkcd uj), sold, made available, 
can be a major break through. How can you, as au aver- 
agi^ hi fi tan, help promote the cause of good mu.sic in 
America? The answer is simple, but it is sound. -lust talk 
it up at every opportunity. Kaeh of you ha.s a circle of 
friend-s — imike a. con.s(aous effort to convert them to the 
cause of good musie through hi fi componc^nts. Often 
merely a denionstrati(m of the pleasure they can realize 
by listeniiig to good e(jiii2)ment will do it. This cajupaign 
is not to he confined <uily to adults. You all have children 
or know some. Today, these children usually' listen to rock 
and I'oll — -the so-called ''Top 40" — -because usually they 
have no opportunity to hear anything else. Any intelli- 
gent child who is e.vposed iu the proper manner to good 
unisie played on good equii^meiit will sooner or later be a 
convei't to our sirle. 

I visualize a campaign undertaken unselfishly by every 
person, tirnv, and organization a.ssociated with the high 
fidelity industry, toi/Dtlicr with the FM broadcast indus- 
try, (o enc(nirage the estahlislmient and continued success 
of (voon .Mus.ic stations throughout the country, and uol 
just in the tO]) ten markets. There are millious of peopl<» 
in rural areas who would willingly listen to good music 
if only it were av;iilable to them. 

AVe are .seeking to create a new concept of "\Yhat Is 
Good Listening AVe nnist actively back the growth of 
liigh-cjuality programming on VSi stations across the 
country. Too many F.Af stations are degrading tiieir fiiu' 
technical facilities with the material they are bi-oadcast- 
ing. and T only hope that PM stereo doesn't suffer this 
same fate. 

W'e all have an obligiition to fnrther the cause ol good 
music. Our obligation extends to helping the children of 
today, and beyond them to helping the children of tomor- 
row. The ijuality of :i nation's mnsic may ai)pear to be 
of small inipoi't in the over-all scheme of things rulafivp 
to its rise or decline, but histm-y indicates othin-wi.se. 

Again, th(^ Xew Yoi'k High Fidelity Show opens an 
Septeinbi'r 13 for the trade only, and is open to the public 
from September 14 t<.) 17 at the Xew York Trade Show 
Building. Start your crusade for good uni.sic by coming 
to the show — better still, make .sure that your non-hi-fi- 
equipi>ed friends come with you. They'll get so much 
inorc out of it with you along to explain things — -and so 
will y(m ! 

— ./«;/ M'l'ntoii 
WcsKjij A.'ssociiireu, Inc. 
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series 

deluxe features— popular prices 

'^rarmarT kardon 



harman 


1 







Pt[l^D[l]D[LOW 

w[i[K^miro[LDirv 




The Commander Series achieves the ultimate in modem desigt 
popular priced equipment, suiting both conventionul applications 
those requiring a wide choice of installation and operating facil 
These new models represent a desirable departure from the limit* 
and restrictioas commonly associated with other ihan "delate" ar 
fiere: in fact, they incorporate features entirely exclusive with Han 
Kardon. Ruggedly constructed for day in and day out continuous i 
The Commander Series is capable of performance and dependal 
well beyond that expected of such moderately priced equipment. 

Some features found in Harman-Kardon amplifiers: Built for 
tinuous Duty. Anti-Feedback Filter. Master Volume Control, Fa 
Mixer Controls. Multiple Inputs — All at Rear. Magnetic Cart 
Input. Individual Bass and Treble Controls. Tape/Booster Output. 
Noise and Low Hum. High Input Sensitivity. DC on Filaments of 
Gain Stages. Independent Power Switch. 25 and 70 Volt Outputs. 1 
in Speaker Sockets. Locking Panel Cover and Phono Top foi 
Models. Prices Include Cage, 




THE COMMANDER DA-t2, 12 Watt PA Amplifier 

Designed to accoitimodate a wide variety of applications, this versa- 
tile moderale-powcr amplifier has a high gain channe] for direct use 
with any crystal, ceramiic, reluctance or dynamic high impedance 
microphone. Sufficient gain is available to operate any low impedance 
microphone, using any of the popular cable type matching trans- 
formers. Two "aux." channels are provided for connection to a crystal 
or ceramic phono, tuner or tape recorder output. These channels em- 
ploy a single "fader" type gain control, so that two such program 
sources may be connected and controlled with a single knob, thereby 
achieving smooth, electronic change-over between the two programs. 
A master volume control is also included, enabling the total amplifier 
power output to be varied without disturbing other control settings. 
A 4 -position filter adjusts the system for best mu.sic response, reduciion 
of turntable rumble or record scratch, and protection of outdoor 
trumpet speakers against low frequency overload. An exclusive "anti- 
feedbaek" position equalizes frequencies most sensitive lo the genera- 
tion of feedback "howl" without reducing articulation, thus achieving 
maximum power output lander difficult acoustical conditions. A sepa- 
rate output is available lo drive a booster amplifier or tape recorder. 
Separate on-off switch permits the entire system to be turned off with- 
out cfaangiog any coTitrol settings. Plug-in speaker socket and aux. 
AC power receptacle are also included. 
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THE COMMANDER DA-3S, 3S Watt PA AmplHler 

If you're looking for an exceptiona;! PA workhorse, the' 
Commander 35 watt amplifier is foir you. This remarkable uni 
corporales design features not found on any otiier amplifier, 
unique input and control arrangementf permit an unusual degT< 
installation and operational flexibility. There are four channels; 
low level, high gain and two higlti level. Multiple inputs resu 
further versatility. Channel 1 offers! a choice of either a microp 
or switched input for magnetic phono cartridge, A choice of iw 
puts is also provided for Channel 1; one for a microphone an( 
other /or uses with any high level, high inipedance program sc 
regardless of sensitivity requirement, Channel 3 is also for high 
auxiliary equipment, such as tuners, tape recorders, telephone 1 
crystal or ceramic phono players. A fourtfi ("mixer") channel is ii 
porated which, when used, will feed any high level, high imped 
program into Channel 2 through a tandem control so that both sii 
can be completely faded or blended in any desinsd amount— using 
the Channel 2 control knob for especially convenient one-hand col 
Ideal for square dances, demonstrations, lectures, etc. When not a 
wise u.sed, Channel 3 is convertible to a Master Volume Contro 
the entire system— tlnis preserving program balance and gain set 
when adjusting total amplifier output. The DA-35 also includes : 
rate bass and treble boost/cut lone controls; two plug-in speaker i 
ets in addiu'on (o the usual output terminal strip; separate Or 
Power Switch; aux. AC power receptacle. Output to a tape recort 
provided, iodepenclent of tone and master volume controls. Fil 
DC on the filaments o.f high gain stages keeps hum to a negli 
level. This is an amplifier you need never hesitate to use with the ' 
quality speakers, and it is rock stable, regardless of load conditio! 
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iE COMMANDER DA-IOO, 100 Watt PA Amplifier 

Here is truly the powerhouse of PA amplifiers — the new DA-IDO. 
)0 waits of distort ion -free power at a price you'd expect to pay for 
) watts! A magnificent contiouous duty amplifier, the DA-100 in- 
jrporatcs all of the unique facilities and operational advantages of 
:e DA-3j. DC on ail low level stages virtually eliminates hum. Use 
• hemietically-sealcd 8O0 P'.I.V. silicon power rectifiers insures low 
at and a highly regulated, efficient power supply. The extra reserve 
>wer of tiie DA-100 insures cool-running, trouble-free performance 
ider any load condition. It permits future expansion of a system 
ithout need to resort to additional booster amplifiers. Tne DA-100 
presents exceptional value. Compare its specilications with units 
hich compete in price— yet have a much lower output and few of its 
alures. You'll discover the unique value, the handsome design, the 
;xibiliiy, versatility and dependability of the DA-100 deserve your 
ttisideration, when you're looking for reliabie, trouble-free power. 



THE MODEL OPR-7, Comblnstfon Mixer/ Preamplifier 

An iitiusual combmation unit professionally designed for use witii 
any sound system. No ttiatter how high the quality requirement, tiie 
DPR-7 fulltlls llie need for additional chatmels and is a practical way 
to expand a sound or recording installation. It is unlike any other 
popuiar-pric'2d mixer in many respects; The self-contained power sup- 
ply applies DC on all lube filaments. Frequency response and sen- 
sitivity are exceptional; hum and noise virtually non-e.\istent. Seven 
itiputs are provided, five low level, high gain and two high level. 
Channel 1 offers a choice of microphone or magnetic cartridge input; 
Channels 2 and 3 each provide a choice of microphone or input from 
tuner or tape recorder and crystal or ceramic phono player. All are 
swttchable from the front panel, thereby making it possible to use 
these inputs nt will without having to rearrange input connections. 
Channel 4 is aiiotiier microphone channel which, however, is con- 
venible to a mas:er volume control for the entire mixer by a front 
panel switch. The DPR-7 is thus not only a highly versatile mixer 
but a superb, completely self-contained preamplifier which can 
remotely coalroi mil ti pie program sources. Adjustable re-set indicators 
are provided for all controls; no need to log or remember previous 
settings. Low impedance cathode-fol lower output permits long line runs 
to the main amplifier or to simply a basic power amplifier, and delivers 
sufficient voltage to drive several amplifiers simultaneously. Output to 
a tape recorder is also available, and an aux. AC power receptacle is 
iucluded. The DPR-7 is self-supporting or may be front-mounted into 
a wall, cabinet, etc. 



A continuing vital tool for commerce and industry with which to 
:hieve greater efficiency and economy of operation— wH/irf has more 
cently been experiencing an increasingly rapid growth in application, 
i well as demands for better quality and operational capability. Un- 
jubtedly.some of this has been stimulated by the general public's ex- 
)sure to high fidelity. 

Quality, dependability and the highest standards of performance are 
aditional with Harman-Kardon. This is evidenced by the hundreds of 
lousands of H-K and Citation amplifiers, preamplifiers, tuners and 
ceivers in daily use throughout the world and by the many commen- 
lions accorded this equipment in independent and objective test reports. 



As the largest manufacturer of such equipment, H-K brings to the com- 
mercial sound business the full resources of a progressive company, with 
an engineering staff steeped in many years of intimate experience in the 
field of commercial and industrial sound.Result: The Commander Series. 

The Commander Series is indeed an achievement bom of a refresh- 
ingly new approach to practical application requirements and painstaking 
attention to self-imposed, stringent technical standards. That the Com- 
mander Series should in fact be "deluxe" equipment at popular prices 
reflects the modem, highly efficient production techniques long estab- 
lished at Harman-Kardon, The Commander Series will do more, do it 
better and for longer. 




E COMMANDER PT-1, Phonograph Top 




This excellent unit, designed for rugged duty, roounls directly to the top of models DA-12, 
A-35, DA-100 (as shown at left) or it may be used free-standing on hide-away Icvclers. A 
■.avy-duty motor provides all four recording speeds; idler has disengage position when player 

not in use, to prevent "tlai spots." The turntable is made of heavy gauge metal, tlocked to 
otect record surfaces, and has £ built-in center hole adapter for 4,'5 KPM 7 " records;. Hum 
duction is preveulcd by the shielding effect of the ferrous metal turntable and the location 
■ the tonearm. Quality turnover-type cartridge is included, for ukc with all size and speed 
cords; standard replacement stylii arc employed. A separate power switch is used to turn the 
ayer on and ofl. For use with 105-12iv, 60 cycle AC. Dimensions: 4%"H, 11 '/^"W, 1014 "D. 
lipping weight: 8 lbs. The Commander PT-1— $37,50 List 




MODELS LG-1 AND LC-2 
Locking Panel Covers 

The Commander's special locking covers 
prevent tampering or accidental change to 
the precise control settings of your equip- 
ment. The amplifier pilot light is visible at 
all limes through the aperture in the cover. 
The LC-1 fits models DA-ll and DA-35; 
the LC-2 flu the DA-JOO. No tools are 
needed for installation; the covers take only 
seconds to insert or remove from cage. Two 
keys provided. Shipping weight: LC-1— 2!4 
lbs.; L02-2'/d lbs. Model LC-1-S8.50; 
Model LC-2-$9.00List 
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TECHNICAL SPECIFICATIONS 



THE COMMANDER DA-12 
12 Watt PA Amplifier 



Rated Power: 
Frequency Respunse: 
Inputs: 
HUM AND NOISE 
(Fundamenlal): 
@ Mic. Input 
@ Au(. input: 
GAIN 
Mic. input: 
Aux. input- 
SENSITIVITY 
Mic. input: 
Aui. input: 
Outputs: 

controls: 



Tubes: 
Dimensions: 
Shipping Weight: 
List Price: 



12 watts 
30-20,000 CPS : 
1 IV[ic.,2Aux. 



:2<lb 



—75 <j;b Uel'Ow rated output 
— 55 db below rated output 
—75 <Jb below rated output 

117 db 
84 db 

5 mlMlvolts 
0.35 volt 

4/8/16 ohms (plus speaker p[iig-in socket), and 
output for booster amplifier/tape recorder. 
Channel 1 Gain, Aux. 1 and Aux. 2 Gain (farer), Mas- 
ter Volume, Filter: normal/ rumble/antl-feedback/ 
scratch, power on-off, pilot light aux. A.C, outlet. 
12AX7, 6L6GC, 5Y3GT 
ll-'W, 6"H, 10%"D 
18 lbs. 
$75.00 



THE COMMANDER DA-35 
35 Watt PA Amplifier 



Rated Power: 
Frequency Response: 
Inputs-. 
Outputs: 

Controls: 



HUM AND NOISE 
(Fundamental): 
Mies, and Aux.: 
Chatincl 3 and Mixer: 

GAIN 
Mic. inputs: 
Aux. input: 
Channel 3 and Mixer Inputs: 
SENSITIVITY 
Mic. inputs: 
Aux, Input: 
Channel 3 and Mixer Inputs: 
Mag. phono input: 
TuSes: 
Dimensions: 
Shipping Weight: 
List Price: 



35 watts 

20.20,000 CPS ±2 db 

2 Mic, 3 Aux.,1 Mag. phono 

4/8/16/150 Ohms; 25v balanced, 70v unbalance'd, 
tape recorder, 2 speaker sockets. 
Channel 1 £ain, Channel 2 gain. Mixer-fader ftandem 
with Channel 2), Channel 3 gain (optional Master 
Volume), Bass, Treble, rvlag, phono switch, optional 
master volume switch, power on. 0(1 switch, pilot 
light, switched aux. A.C. power outlet. 

—80 db below rated output 
— 55 db below rated output 
— 75 db below rated output 



124 <Jb 
95 db 
89 db 

4 millivoits 
0.175 volt 
0.35 volt 
10 millivolts 
12AX7, 6AV5, 
14"W, 6"H, 
23 lbs. 
$119.95 



7247, 2-6L5GC, 5U4GB 
10% "D 



THE COMMANDER DA-10Q 
100 Watt PA Amplifier 



THE MODEL DPR-7 
Combination Mixer/Preamplifier 



Rated Power: 
Frequency Response: 
Inputs: 
outputs: 

Controls: 



HUM AND HOISE 
(Fundamental): 
MIcs. and Aux. 
Channel 3 and Mixer: 
GAIN 
Mic. inputs: 
Aux. input: 
Channel 3 and Mixer inputs: 
SENSITIVITY 
Mic. inputs: 
Aux. input: 
Channel 3 and Mixer: 
Mag. phono input: 
Tubes: 



Stiipping Weight: 
List Price; 



100 watts 

20-20,000 CPS ± 2 db 

2 Mic, 3 Aux., 1 Mag. phono 

4/8/16/50 ohms; 25v balanced, 70v uhttilaheed, 
tape recorder, 2 speaker socXets. 
Channel 1 gain, Channel 2 gain, Mixer-Fader (tandem 
with Channel 2) Channel 3 gain (optional Master 
Volume), Bass, Treble, Mag. phono switch, optional 
master volume switch, power on. off switch, pilot 
light, switciied aux. A.C. power outlet. 

—85 db below rated output 
— BO db below rated output 
—80 db below rated output 

128 db 
100 db 
94 db 

4 millivolls 
0.175 volt 
0.35 volt 
10 millivolts 

12AX7, 12AV6, 7247, 4.6L6GC plus full-wave doubler, 

using hermetically sealed BOO P.I.V. silicon power 

rectifiers. 

36 lbs. 

?187.50 



Inputs: 
Frequency Response; 
Rated Output: 

GAIN 

@ Mic. Inputs: 
@ Aux, inputs: 
@ Mag. input: 

SENSITIVITY 
@ Mic. Inputs: 
@ Aux. inputs: 
<g Mag. input: 
HUM AND NOISE (@ 13.5V output) 
Fundamental 
Mic, @ Max. 
Aux, @> Max, 
Output: 

Gentrals: 



Tubes; 

Dimensions: 
Shipping Walghtj 
List Pric«t 



4 Mic, 2 Aux., i f/!ag. phono 

15-30,000 CPS -r zero d3, —0.5 db 

Zero OBM, at less than 0,i% T.H. Distortion, 

13.5 volts, at 1% T.H. Distortion 

6S db 
34 db 
43 db 

1 miflivoH 
75 millivolts 
10 millivolts 

— 95db 
-85 db 
— 90db 

Lov: Impedance cathode.follower, mln. recommended 
load imp.; 10,000 ohms 

Gain controls (or Channels 1, 2, 3, 4; Mic- Mag. 
switcli for Channel 1, Mix-Aux. switches for Channels 

2 and 3, Mic. -Master swHch for Channel 4; power on- 
olf, pilot light, switched aux. A.C. pov/er outlet. 
2-12AX7 12AU7, plus silicon rectifier power sup- 
ply lor filaments and high voltage 

5i^"H, llVi!"Vv, iV2"0 

10 lbs. 

.1>?5.<)D 



Prices and specifications subject to change witli- 
out notice. Prices slightly higher in the West. 



Distributeti by 



COMMERCIAL SOUND DIVISION 



harman 



kardon 



Plainwew, New York Export OJfice: E. M. E. C, Plainview, N.V 
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{from -page SO) 

that of a single speaker. Time did not 
permit the eonstruction of such a cabinet 
so that the efEccts upon mutual coupling 
/tre not known. It is doubtful, however, 
that there will be nuieh of a eh,anj,'G. 

Transient DIsfertien 

The response curves of Fig. 4 imply 
that the transient distortion at frequen- 
cies above 1000 ops will be greater for 
the array than for a single speaker. A 
consideration of the large amount of 
acoustic loading (resistive) suggests 
that the transient distortion betwTcn 
fundamental resonance and 1000 eps 
should be l(!ss for the array. 

Data verifying this are shown in Fig 
8. These measui'ements were made in an 




FtREQLreNCY \H CYCLES PEf» SECOND 



Fig. 5. Curves showing sound pressure 
level for one or more loudspeakers. 

fliieahoie chamber. Tlie speakers were 
energized with tone bursts. The criterion 
used for judging the degree of distor- 
tion was the sound pressure diiferonce 
between the remaining transient and the 
isteady state .signal at a time interval 
of 5 milli-seconds after the tone burst 
was cut ofi. The results substantiate the 
eonelu.sions reached by Larson and Ad- 
duce! ; a smooth response is nsnally ac- 
companied by low transient distortion. 

Harmonic Distortion 

As i.s to lie expected, the totfll har- 
monic distortion of an array is con- 
siderably less than the distoi'tion pro- 
duced by a single speaker. T)ie reasons 
for this reduction were discussed earlier. 
Figure 0 shows several distortion tneas- 
urements. 

Tlie humps in the distortion curves 
(B) and (C) occur at the fundamental 
resonances of the speakers. The e.KCur- 
sion or amplitude of the moving system 
maximizes at resonance because the 
speaker damping is quite small. Be- 
ciuisc the moving system is stiffn ess- 
controlled below resonance, the distor- 
tion eventually again increases because 
o£ the non-linear suspension. 

The most interestir.g characteristic is 
that of curve (A). The speakers were 
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Fig. DtrectivHy patterns for array of 32 6-in. speakers. 



the same as those of curve (B) with 
tlie exception that the back of the cabi- 
net was enclosed. The reason for the 
drastic reduction in distortion is ap- 
parent when one considers that now 
75 per cent of the total stiffness is due 
to the cabinet volume. This type of 
stiffness is much more linear than that 
of the cone suspension which is the only 
stiff nCE?3 present in (B) and (C). 

It is possible to obi;ain distortion 
characteristics from a single speaker 
as good as those of (A) in Fig. 9. This 
is illustrated in (A) of Fig. 10. The total 
harmonic distortion of the TF-3 is less 
than 1 per cent above 50 eps and is half 
of the array distortion at 20 eps. Be- 
cause the mid-band effteieney of the 
array is 6 db greater than the TF-3 
efficiency, a second measurement was 
made on the TF-3 with four times the 
power input (20 watts). The distortion 
characteristic, (B), is about the same 



as that of the array. It should be re- 
membered that this distortion eharaeter- 
istie is now being obtained from a 
speaker system having a greater band 
width, smoother response, less transient 
distortion, broader directivity patterns, 
snialler size, and lower price tag. 

FM and IM Dislortion 

No quantitative measurements of FM 
and IM distoi'tion v^ere made on any 
(Continued on page 91) 

1 





TOO 1000 WO ^OM 
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Fig, 7. Directivity pattern for curved-sur 
face array. 



Fig. 8. Transient distortion characteristics 
for different loudspeakers or combina- 
tions illustrating the sound-pressure level 
difference between the steody-stote sig- 
nal and the remaining transient 5 milli- 
seconds after the tone burst is cut off. 
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Stereo Misconceptions 



JAMES C. CUNNINGHAM' 

"Move the concert hall into the living room" has been the cry of many stereo "experts." In contra- 
diction to that thesis, a recording engineer asks that we move the living room into the concert hall. 



STKREOPIIOXIC SOUND is tllC sillllllta- 
ncous occxn rence of many pheuoiji- 
eiia. To stndy only one phenomenon 
without an awareness ol its insepavable- 
noss from all other phenoiriena is er- 
roneous and leads to fnndamental mis- 
conceptions of stereo. 

Perhaps if some of the popular mis- 
eoneeptions of stereo are reviewed,, the 
interdependence of these phenomena 
will emerge. Perhaps also some eoutro- 
versy will arise — at least it is hoped for 
— lieiice the adoption of a theme of 
Jieresy for this article. 

In 1933 the Bell Telephone Labs per- 
formed thetr famous experiments with 
stereo. In the almost 30 years since these 
experiments, nothing on such a dazzling 
scale has been attempted— so for many 
the data arrived at then is still the final 
word on steA'Co. In the light of present 
day knowledge this data holds np well. 
For present day usage, however, this 
data is of littla value, because now the 
listener we are concerned with is iu the 
living room rather than the auditorium 
which was the location of the Bell Lab 
studies. The teehniques for recording 
and reproducing stereo in these two 
locations is so vastly different that they 
should proljably be given different 
Mmes. 'This fundamental difference is 
the basis for many of the misconceptions 
we are concerned with and is thus 
worthy of some investigation. 

Auditoriujn stereo is merely a matter 
of sinnilating the directionality of the 
instrnmonts of the orchestra along with 
their quality — the acoustics already exist 
so none should be introduced in the 
recording system. Tlie ideal system 
would have n number of channels equal 
to the number of instruments in the 
orchestra—)} nunilier of micropliones 
with ideal directional characteristics to 
pick up only one instrument, n number 
of perfect amplifiei's, a perfect recorder, 
and n nunilier of loudspeakcr.s- — each 
with radiation characteristics identical 
to the instrument it reproduced and 
placed in the appropriate place on stage. 
The recording should be made in an 
anechoic chamber with musicians espe- 
cially trained for the ordeal of having 
to stay on pitch in these suiTOundings. 



* UiiivcTsal Tieeordinff Corp., 46 E. 
Walton St., CUieago, III. 

3S 



The Bell Labs stud^' was concerned with 
the problem of approaching this ideal 
with only three channels. 

The difCercncc between auditorium 
ster<!0 and living room stereo is obvious 
if we imagine crowding onr n number 
of loudspeakers in the living i-oom 
and playing back what was the ideal 
tape for the auditorium. It ■would, 
of course, sound absurd without the 
auditorium acoustics. Stereo in too often 
described as "like having the orchestra 
in yonr otvu room". Actually we want 
the reverse — the living I'oom should bo 
iu the auditorium and somehow have its 
walls and ceiling made acoustically 
transparent. Such an ideal is impossible 
to achieve because a wall of reproducers 
necessary to produce a plane wave 
would reflect the soimd from the op- 
posite wall o£ reproducers and thus be 
transparent in only one direction. Any 
hope of reproducing, in the living room, 
the exact environment of a concert hall 
is patently quixotic because the room 
has characteristies of its own which 
must unavoidably be a part of the re- 
production. 

That two channel stereo is able to 
achieve the illusion of a "living room 
ill a concert hall" to (he extent that it 
docs, is remarkable. The credit for this 
aeliievement goes largely to the i-ecord- 
ing engineers who, in spite of a lagging 
tlieory, have constantly improved the 
ai-t. This is not to say that all stereo 
recorded today is good stereo — unfor- 
tuiuitely son)c of it is not even stereo, 
but two channels of monophonic sound. 
This grave misconception is often ex- 
cused as "commercial sound" to exploit 
the novelty of stereo. Actually it is 
probably either indolenee or ignorance 
on the part of the engineer and/or 
producer. Separation is the battle cry 
for this kind of stereo, and the move 
the better. 

The reason why separation is the 
enemy of good stereo is not generally 
understood if one is to jndge by the 
teflmicnl literatnro of the past few 
years. If we return for a moment to the 
idea of the living room in the concert 
liall as the ultimate goal of reproduction 
certain facts emerge wliich are useful, 
Mrst, the listener is aware that the 
various sound sources emanate from 
many different points on stage; second, 



although he is unaware of it, the direct 
sound from each source arrives at his 
two ears first, followed by multiple 
reflections of this same sound from the 
walls and ceiling. The important fact 
here is that the direct and each re- 
flected sound arrive at his cars from 
different directions enabling his binaural 
hearing mechanism to analyze the sound 
in the normal fashion. Both of these 
conditions can be approximated in well- 
recorded and reproduced stereo. It is 
obvious that they can)iot in mono be- 
cause with onlj' one channel all direction- 
ality is lost. It is not so obvious why 
two channel mono — the type with al- 
most complete separation — docs not ful- 
fill these conditions either. True, flirre 
is direction — but only two point sources 
— the two loudspeakers, not a spread 
of images between the speakers. There 
is no possibility of the second condition 
being fulfilled, heiicc no real Ep.itial 
effect, no matter how much the echo 
chamber is used. 

To illustrate the truth of these state- 
ments, some diagrams will be helpful. 
Figure 1 shows the well known Haas 
eff'eet or the relationship between time 
and intensity existing when two loud- 
speakers rcproduee the same sound but 
with both time and intensity varied ac- 
cording to the cur\'e to keep the sound 
image midway between the speakers. 
There is more, however, to this curve 
than meets the eye. It does not mean, as 
some have said, that we can trade in- 
tensity differences for time differences 
in stereo and therefore explain stereo 
in terms of intensity alone. This brings 
to mind another canard called ''In- 
tensity Stereo" which will be treated 
later, but for the moment let us look 
again at Fig. 1. As the sound emanating 
from loudspeaker B is delayed with 
respect to loudspeaker A, the listener 
at C heai-s the sound image D move 
gradually toward speaker A. This occurs 
during the first three milliseconds and 
might be called the piimai-y effect of 
the Haas effect. After three milliseconds 
the image stays at A but as the delay 
is increased, the sound begins to take 
on "body" or "fullness." This is the 
secondai-y effect. "When the delay reaches 
50 milliseconds the listener hears two 
distinct sounds or an echo. But why the 
"fullness"? — Because we aie by syn- 
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So Compact • • • IR 




LOUbSPUKIRS 




A startling achievement— an ultra- 
compact (71^" H, 13" W, 4^" D) 
2-speaker system capable of sound 
you'd expect from a much larger 
unit. Volume control on front. Per- 
fect for FM Multiplex, very low 
cost stereo, other-room extensions. 




X-tO 2-speaker 2- 
way system for 
use with amplifier 
having 4, 8, or 16 ohm output. Power 
rating 6 watts. Adequate room sound 
with 1 watt to speaker. 
In Oiled Walnut $29.75 



So Big in Sound -"Wn 



Strikingly Lcautifnl compact bookshelf systems — perfect for every 
stereo or mono hi-fi need. Recent "blindfold" tests by audio experts 
proved a preference for the TF-!} (nul 'I'F-S over "rated" systems costing 
much more. Make your own careful compari.soil. You will be delighted 
vsith such big sound in small space. 







TF-2 S-speaker 2-way 
system. Full size Fleoir* 
woofer (or distortion- 
free bass response, plus 
two special direct radia- 
tor tweeters giving ex- 
tended smooth highs. 13^^" H, 23%' W, D. 

In Oiled Walnut $79.50 

Unfinished Hardwood $64,50 



TF-3 4-speakcr 3-way system. Covers full frequency range with 
Flexair* woofer in Bass-Superflex* enclosure, two coloration-free 
midrange units, and the sensational Sono-Dome" Ultra-Tweeter. 

i5y,° H, w, \ \y," o. 

In Oiied Walnut $99.50 

IDetorator Styling $109,50 




Unfinislied Hardwood , $79.50 




•T.M. Reg. 



en^en 



MANUFACTURtNS CtlMPANY 

OtVISION OF THE MCTTER CO, 



660t S, Laramie Avenue, Chicago 3S, Illinois 

In Canada: Renfrew Electric Co., Ltd., Toronto 

In Mexico; Universal De Mexico, S,A,, Mexico, D.F. 
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thetie menus giving the listener a taste 
of what he gets in. the concert hall — 
i. c, a dii'ect sounfl followed, by a re- 
flection of this sound from another 
direction and. with the longer delay 
time associated with the concert hall. 
Of course, this is not stereo, but this 
condition can occur in a stereo system 
if wide microphone spacing is nsed such 
as is shown in Fig 2. This is a kind of 
super-real condition because the reflected 
sound is normally modified in quality 
by the process of reflection. The more 
real condition also occurs in stereo as 
shown in Fig. 3 and is the tertiarj^ eh^- 
ment of the Hiias effect. Here the time 
dif¥erence of two direct waves (solid 
Hnes) is small and only influences 
the directionality of the reproduced 
sound. Thus the direct sound is show^n 
emerging from the left and the reflected 
sound (dotted lines) from the right. 
Under ideal conditions both the direct 
and reflected sounds will have virtual 
images effectively "filling in" the space 
between the loudspeakers. This is still 
far from the ideal of making the walls 
and ceiling sound transparent but is a 
great improvement over monaural or 
two-channel mono sound. 

TVo-channel mono .sound usually re- 
sults in a studio recording session when 
each instrument is close-miked in the 
nomial monaural fashion then the 
channel switches are thrown to put half 
the instruments on one channel and half 
on the other, and adding tlie i>roper 
amount of reverberation via the echo 
chamber. This is equivalent to grouping 
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Fig. 1. Relation- 
ship between lime 
and intensity 
when Iwo loud- 
speakers repro- 
duce ihe same 
sound (Haas 
efFecf). 



half the instruments around one micro- 
phone and half around the other and 
putting a wall between them as sliown 
in Fiff. 4. The Haas effect cannot operate 
here, in fact no reflections to speak of 
exist in either channel and this is why 
reverberation must be introduced. 

While more latitude is possible with 
this tj^pe of recording since it is usually 
popular music and is not associated wuth 
a set aeou.stical environment as serioiis 
music is, the excuse of the engineer 
that he lias no time during a recording 



session to achieve a good stereo effect is 
a false one; false because it is false 
economy to turn out mundane record- 
ings. Actually many of the best selling 
stereo records have been a compromise 
between the extremes of good and bad 
stereo. One example that comes to mind 
uses the percussion instruments in a 
superb stereo pickup — a wise choice 
since the stereo efiect is transmitted 
largely by tlie transients — and the melo- 
dic instruments are elose-raiked on the 
two channels. The result is somewhat 
strange because the percussion pickup 
wafts the listener into the studio then 
he is suddenly jolted back into his own 
living room again when the dose-miked 
melodic instruments enter. Many such 
acoustic distortions are possible in the 
realm of two-channel stereo and the 
enterprising producer in search of a 
gimmick to sell recoi'ds might do well 
to find them. 

One thing that makes the job of the 
producer and engineer difficult is the 
great variety of stereo systems existing 
in this cmnitry. A stei^eo system consists 
of the apparatus and the listening room 
together. No worthwhile research has 
been done on this kind of system because 
no two systems in the world are alike. 
It is safe to say, however, that the listen- 
ing room nearly always has a detrimental 
effect on the apparatus used as far as the 
stereo effect goes. One only has to move 
the appai'atus outdoors for proof of 
this statement. There the stereo illusion 
is not reduced by standing waves, wall 
reflections, etc., so spatialitj' and direc- 
tion are veiy precise. It is interesting 
to note that this qualitj' of stereo can 
bn had indoors by increasing the number 
of stereo channels to at least four. There 
are, however, a number of other possible 



Fig. 2. Wide mi- 
crophone place- 
ment. 



SOUND SOUSCE 




AUDIO • SEPTEMBER, 1961 




www.americanradiohistorv.com 




NEW S0NY_Stirecorder300 



4 TRACK & 2 TRACK STEREOPHONIC RECORDER 



Here, through your fingertips, you take complete control of 
sound, blending it to magnificent pert'ection. 

A great symphony to record ? With this superb instrument 
you are a professional. Touch your stereo level controls — 
feel that sensitive response. Dual V.U. Meters show precision 
readings as you augment the strings, diminish the brass. The 
richness of that low resonance is captured with your bass 
boost. The strength and delicacy of every sound— now yours 



to command. 



On Sale only at atithoTiied dealers, known /or integrity. 



SVP£»SCOPE 



The tapeway to Stereo 



Four and two track, stereo ^nd monophonic, 
recording and playback, llic Sony Strrecorder 
30d — witli ils K>'s(cr«si» $ynchronous motor, 
built-in stereo pre-amps and power amps^ and a 
^lozcn more professional features — is truly the 
ultijjiate in tape recorder engineering. S399.50, 
complete two dynamic microplioncs, two 

extended range stereo speakers all in one porl'- 
ablc case. For custom mounting, $349.50. 

Odier new Rccofdm ixm vorld-fanwus Soky: 
$tG0.50 — \ and 2 track stereo play- 
back. 4 track monophonic recorder. Sound-with» 
sound for language, voice and music students. 
Complete witU F-7 dynamic microphone, 

262-D $89.50— A complete 4 and 2 track 
stereo recording and playback tape transport. 

101 $09.50 — Bantam lransislonz<;d precision 
dual-track monophonic recorder. Complete with 
F-7 d^'namic microphone. 



For literature and name of nearest franchised dealer, write SuptT^cop'C^ DGpt-, /» Valleyy CulifomiQk 



AUDIO • SEPTEMBER, 1561 



41 




solutions to this problem of listening 
room acoustics and it is hoped that the 
future will bring research in this field. 
The recent addition of spiing reverbera- 
tors to niauy commercial stereo systems 
is certainly a step in the wrong direc- 
tion if the reverberation is simply added 
to both channels. One manufacturer, 
at least, has had the good sense to put 
this delayed reverberation on a third 
channel so the speaker can bo placed, 
say in the rear of the room to stimulate 
the sound from the rear of the concert 
hall. This principle has been called am- 
biophonie sound by Philips of Holland. 
They use a tape delay system to enlarg-e 



electro-acoustieally the size of a small 
auditorium. This system works on the 
principle of submerging the unwanted 
effects of small room acoustics ratlier 
than removing them. Perhaps this has 
merit, if an ceonomieal version can be 
worked out, in approaching the ideal 
of a living room in a concert hall. 

It was shown earlier that the Haas 
effect involves three elements to create 
the stereo illusion and it is i-elated to and 
inseparable from intensity. Often it is 
stated that a time difference is merely 
a phase difEcrenee at a certain fre- 
quency, so that stereo is phase and in- 
tensity differences. A further reduction 



to absurdity is the so called "Intensity 
Stereo" which would imply that stereo 
is nothing but intensity differences. If 
this were tiiie we would be alile to play 
a mono recording of a piano over two 
loudspeakers, lower the level of one 
speaker and have a stereo recording. 
This does not mean that "Intensity 
Stereo" is an invalid method of recording 
— but it does mean the explanation (and 
the name) given it is an oversimplifi- 
cation which leads to a total misconcep- 
tion of stereo. 

"Intensity Stereo" uses 2 dij'ectional 
microphones placed as cJose together as 
possible with a matrix network on their 
outputs which enhances the intensity 
differences in the two channels. Thus 
the Haas effect will not operate in the 
manner shown in Fig. 2. Hence the 
listener will have to depend entirely on 
intensity differences between channels 
to get directional perceptions. The ter- 
tiary effect of the Haas effect will, 
however, operate with this system thus 
providing different paths for the direct 
and reflected sound and giving the 
spatial effect of stereo. If any evalua- 
tion is to be made as to the I'elative 
merits of "Intensity Stereo" as against 
the spaced microphone system, such an 
investigation must take into account the 
fact that music itself is variable with 
regard to the stereophonic effect. For 
example, nnisic with rich transients 
would fare best with a spaced-micrn- 
phone technique becansc of the primary 
and seeondai'y elements of the Haas ef- 
fect. On the other hand sustained music 
with few percussive effects would prob- 
ably do better with an "Intensity Stereo" 
technique. 



The Future Prospects 

If two -channel stereo recording and 
reproduction is to progress, an awareness 
by all who are responsible for this art 
is necessary; an awareness of the entire 
process on both sides of the loudspeakers 
. . . of exactly what clues from- these 
two loudspeakers are used by the brain 
to foiTM an impression of an orchestra 
in its own acoustic setting. An under- 
standing of binaural hearing is not 
enough — it is necessai-j' to know what 
clues to present, via the two loud- 
speakers, to give the binaural hearing 
mechanism the impression that it is in 
the acoustic setting. On the other side 
of the loudspeakers, any number of 
microphones, in any setup, and using 
any trielcg at hand are permissable ;/ 
they help to form such an impression. 

This article has tried to point out 
some of the pitfalls in this process and 
encourage further experiment in what 
is still a young and challenging art. 
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plink, piank, plink 



Who can't play the piano? It's easy! Just pounding 
on the keyboard sounds like celestial music when 
you're small. 

These simple joys fade fast. But, fortunately, life 
has its compensations. For the more discrirninating 
ears of adults, there's Audiotape. 

Record on Audio:ape. Then listen. Audiotape has 
more clarity, more range, less distortion ard back- 
ground noise than other tapes. Make it your silent 
(but knowledgeable) partner in capturing everything 



from birthday party hi-jinks to the beau:y of Brahms. 

Remember: if it's worth recording it's worth Audio- 
tape. There are eight types . . . one exactly suited to 
the next recording you make. 





"if speaks for Uself" 



AUDIO DEVICES INC., 4" Madison Ave . N.Y. 22. N. Y, 
Hollywood: 840 n. Fairfax Ave., Chicago SJ28 N Milwaukee Ave. 
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Loudspeaker Magnet Design 



NORMAN H. CROWHURSr 



Airgnment of the individual crystals in a magnet used for a loudspeaker can result in 
a considerable improvement in performance for a given weight of the magnetic material. 



THEBE ABE THEEE IlIPORTANT AREAS 
ill loudspeaker design : (1) design 
nnd fabrication of the cone, or radia- 
ting element; i'2) suiting .m enclosure 
to the characteristics of the unit; and 
(3) design of the transducer element, 
the part that converts electrical euergj', 
as voltage and current, into mechanical 
energy to drive the eone, as force and 
movement. 

Beefiuse the magnet has been one of 
the more expensive elements in the 
manufacture of loudspeaker nnits, there 
has been a trend, where competitive 
price is a factor, to cut down on the 
magnet. Unfortunately, in the way this 
is done, the effect is insidious. 

Familiar Story? 

The mannfaoturei' is using, say, a 
2-ponnd magnet, which represents maybe 
60 per cent of his total material cost. 
Cutting the size to pounds would 
substantially reduce cost. He has a loud- 
speaker made up with the smaller mag- 
net and makes an A-B comparison with 
a stock 2-ponnd magnet unit. The dif- 
ference is there, hut not dramatic. So he 



• iS16-18 40th Ave., Bayside 61, .V.r, 



MAGNEUC 
LENGTH OF AIR 
GAP 




OUrEa CLE ARAN CI 
INNER CLEARANCE 



CIRCUMfEDENCE = 
MAGNETIC AREA OF 
AID GAP 

-TIMES OEPTH 



Fig. 1. Tlie relevan^ magnetic dimensions 
of an oir gap in a loudspeal<er magnet. 
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goes into production on the one with 
till; ly^-pound magnet. 

A year or so later, again reviewing 
liis price structure, he finds the magnet 
is still the biggest single item of material 
cost, by fur. Reducing from 2 pounds 
to 1% pounds, effected some saving, so 
let's try going a little further : a 1- 
ponnd magnet. This change also pro- 
dusos an audible, hut not dramatic 
difference. 

This process, over the years, results 
in the manufacture of units with mag- 
nets weighing only ounces. If the last 
were compared with the first, the midget 
magnets would never have been accepted. 
But deterioration by small degrees has 
doivn graded the product. 

A manufacturer with higher standards 
will not allow his product to be down- 
graded in this way. He decides on a 
minimum acceptable flux in the gap. 
After trying many samples, he gets one 
sample of a magnet made with Alnico 
V that meets requii'ements, and places 
a large order. Only later, when some 
units do not measure up to the perfor- 
mance of bis reference unit, does be 
find that his stock Ahiieo Y magnets do 
not consistently measure up to the results 
obtained with the sample. 

Transducer Design 

In the over-all transducer design, the 
objective is to provide the mf..^;Imum 
efficiency of transfer from electrical to 
medianieal energy for the cost allocated. 
The variables are; shape and size of the 
ooil, shape and size o£ the gap in which 
it moves, and tlie magnet which energizes 
that gap. 

For an extended range or tweeter 
unit, the coil should be as liglit as pos- 
sible consistent with electrical efUciency. 
For woofers the coil may be heavier, 
because the cone and other moving parts 
arc usually heavier. This means tlie 
size, and proliably the shape of the gap 
will vary according to application, even 
with units employing the same cone or 
frame size. 

Dependmg on the power handling 
capacity, the clearance between coil and 
pole faces may vary. Also affecting 
tills is tlie degree of precision used in 
the assembly operaf ion. A smaller clear- 



ance enables efficiency to be pushed up, 
because greater magnetic field can be 
obtained froui the same volume of 
magnet. 

AAognet Design 

Basically, the dimensions of the mag- 
net should bear a specific relationship 
to the dimensions of the gap. For mag- 
netic purposes, the length of the gap 
is the distance measured between the 
concentric pole-faces, (Fig. 1), while 
eross-section is the rjrcumferenoe of the 
gap multiplied by its depth. 

N'eglecting leakage, a gap with twice 
the spacing between poles will require 
a piece of magnetic material of the 
same cross-section and twice the length, 
to produce the same total field. Leak- 
age means the magnet must be designed 
to produce from 20 to 50 p(!r cent moi-e 
total fteld to allow for what finds other 
routes than the small one between the 
pole-faces. Increasing gap spacing 
(magnetic length) increases the propor- 
tion of leakage flux due to fringing, 
Fi(j. 2, .so the cross-section of the magnet 
must be increased, as well as its length, 
to maintain the same field in a gap that 
is twice as wide. 

In the early days, the Ijost speakers 
were energized, because permanent mag- 
net materials were not one tenth as 
efficient as they ave today. Then the 
value of a speaker was often Judged 
by tlie watts dissipated in tlie energizing 
eoil. Wlien magnet materials improved 




Fig. 2, Why increasing tlie gap spacing 
is doubly wasteful; (A) is a narrow gap, 
allowing small leakage flux; (B) is a gap 
twice as wide as (A), with the same den- 
sity in the gap, requiring twice the mag- 
net length to achieve if; but the greatly 
increased leakage flux surrounding the 
larger gap means magnet area must be 
increased too. 
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"BIG SYSTEM" SOUND 

fi'om youi present speater 
with easy-to-install 

EV BUILDING BLOCK HTS! 

Records, tape, and FM all sparkle with new life and new 
presence . . . stereo takes on added realism with Electro-Voice 
Mid-Range or High- Frequency Building Block Kits! 

The wide variety of E-V Building Block Kits ensures an 
exact match to your present full-range or coaxial 
Speakers. They include every item needed to dramatically 
smooth and extend frequency response, lower 
distortion and widen dispersion so essential to balanced 
stereo reproduction. Complete instructions with every kit. 

Installation is easy . . . results are GUARANTEED ! 
Prove to yourself today, to truly "Bring 'Em Back Alive" 
simply add an Electro-Voice Building Block Kit! 



BRING 

'EM BACK 
ALIVE! 



VERY-HIGH-FREQUENCY BUILDING 
BLOCK KITS The exclusive E-V 
Sonophase design extends high-treiluency 
response beyond the limit of audibility, 
reduces distortion, improves transient 
response (or more natural-sounding perform- 
ance. Tine E-V deveioped diffraction horn 
provides Lrniform sound energy in every part 
of the room for superior stereo coverage. 
BB1 For use with medium-efficiency 
speal<ers, Extends response to 18,000 ops. 
Features T35B VHF driver, X36 crossover net- 
worl<, AT37 level control and wiring harness. 

Net each S37.00 

BB2 Dcsigrted tor high-efficiericy speal^ers. 
Silky smooth response to 19,000 cps. Includes 
T35 Super-Sonax VHF driver, X3S crossover 
netvjork.ATS? level control and v/iring harness. 

Net each $50.03 

BBS DeSignEd for deluxe sysfems v/ith 
extended bass range, such as Patrician 700. 
Provides ultimate in response range and 
smoothness to beyond 20,CCO cps. Features 
T350 Ullra-Sonax VHF driver, X36 crDSSOver 
network, AT37 level controland wiring harness. 
Net each $75.00 



Nlb-RAMGE BUILDING BLOCK KITS 

Add "front-row" presence, reduce harmonic 
and Intermodulalion distortion and improve 
sound distribution of any full-range or coaxial 
speakerl Solo instruments, voices stand out 
in natural perspective . . . anywhere in your 
listening area, 

BBS For use with medium-efficiency 
speakers. Range, 800 to 3800 cps. Includes 
TlOA cornpression driver, 8HD diffraction 
horn, X825 crossover network, AT37 level 
control and wiring Jiarness. 

Net each $86,00 

BB4 For use with high-efficiency speakers. 
Range + 2K db 700 io 3600 cps. Features 
T25A compression driver, 8 HD diffraction 
horn, X8 'A section crossoyer network, AT37 
level control and wiring harness. 
^<letGach $114.00 

Forcustom aoplications, allof the components 
above plus otherspecialized E-V drivers, horns 
and accessories are available separately. 
Vi/rite today for complete catalog Information 
on how you can i m prove you r p rese nt speaker 
system with Electro-Voice components. 




ELECTRO-VOICE, tNC. 

Consumer Products Division, Dept. QUA.Buchanan, Mich. 



ELECTRO-VOICE, INC., Consumer PfOducls DlvUlsn, 
Dept. Buchanan, Michigan 

Send cotalon 0:1 how E-V Bulldino Block Klls can Inprovo 
my present speaker system. 



Name— 



Add-ess^ 
Cily. 



-Zone Staf«_ 
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A) ALONG THE GHAIN AXI^ 
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Fig. 3. Demagne-tizafion curves for an early sample o-f Anico V type materidl: CA), 
magnefization along the grain alignmenf and (B), magnetizafion across the axis. 



so the ftnergized spciilccr was wo longer 
economic, the ''goodness factor" became 
magnet weight, A speaker with a 2- 
pouiid magnet should be twice as good 
as one with a 1-pound magnet. 

■Sueh a rough principle is only true 
if (a), both speakers employ a gap of 
the same vol nine, (b), both speakers em- 
ploy the same magnet material, and 
(c), the magnets are properly matched 
to the gap in each case. 

However, the fact remains that, other 
things being optimized, pei-formanee of 
a speaker can be improved by nsing 
either (a) better magnet material, or 
(b) more of a specific magnet material. 



Transducer Efficiency 

The loudspeaker magnet structure can 
contribute to transducer efficiency in 
two ways: (1) by affecting the electri- 
cal efficiency and (2) by affecting the 
electromechanical efficiency. 

For maximum electrical effioicucy, 
especially in the upper frequency range, 
the part of the pole faces nearest the 
voice coil should be saturated. Failure 
to saturate r(5sults in fluctuations in 
magnetization induced by voiice eoil cur- 
rents, which cause losses that have to be 
supplied by tlie audio circuit. It also re- 
sults in a high voioe-eoil inductance, so 
less drive current is available at higher 
frequencies from a low-impedance (high- 
damping-factor) source. 

The drive force acting upon the coil 
is a function of current and the number 
of turns in the coil, and the magnetic 
field strength. Thus a magnetic field of 
maximum strength will result in maxi- 
mum drive force for the audio eun'eut 



supplied. The voltage induced across the 
colI is a function of eoil motion and the 
magnetic field strength again. So in- 
creasing magnetic field in which the 
coii operates improves the efficiency of 
transfer from electrical to mechanical 
erjcrgy. 

A subsidiary advantage of improving 
the transducer efficiency is the greater 
flexibility achieved in applying proper 
damping for lower frequency resonance 
effects. With low-efEciency transduction, 
only aeonstic dampbig is of any value. 



Electrical damping exerts little control 
of cone movement, because of the low 
efficiency. The higher the efficiency, the 
more efteetive electrical damping can be, 
and the more readily combinations of 
acoustic and electrical damping can be 
applied. 

Progress 

The production of more efficient mag- 
net materials has always been beneficial 
to designers. When a new materi.il first 
comes on the market, it is costly, so its 
use may not immediately show a crist 
saving. But it wiU show a possible 
weight saving. This is of particular ad- 
vantage for portable uses, but weight 
reduction has other advantages. An over- 
heavy magnet is difflcnlt to secure 
against undue stresses that may pull 
the assembly out of alignment. 

Unfortunately, use of infei'ior magnets 
can be covered up, to some extent, to 
those without a keen hearing for quality. 
Many manufacturers use earlier grades 
of Alnieo than the Alnico V, with very 
much reduced efficiency. But they work 
and a few more eleetrical watts input 
makes the less expensive loudspeaker 
sound as loud as the more expensive one. 

Often the extra watts arc obtained un- 
suspectingly, by making the actual im- 
pedance of the voice eoil less than half 
that of a good loudspeaker with the 
same nominal impedance. The lower im- 
pedance draws more current from the 
amplifier at tke same voltage output, so 
gr<;ater watts are drawn, even on a di- 
rect A-B test. But loudness is not qual- 
ity, as any high fidelity enthusiast knows. 

Most of the better loudspeakers at 



Fig. 4. Demagne- 
tizofion and En- 
ergy Product 
curves of USM-75, 
CA), and USM-65, 
(B), OS compared 
to Alnico V, (C). 
Marked improve- 
ments such as in- 
dicoted in the en- 
ergy levels of 
AInicus grades 
USM-75 and USM- 
65 make possible 
the extension of 
design possibili- 
ties [n all indus- 
iries and in mili- 
tary and defense 
fields. 
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THE NEW 

ELECTRO-ACOUSTIC... 




Records show no 
discernible wear, 
keep their 
fidelity through 
hundreds of 



playings on 
this unique 




player. 



Tracks at less than 3 grams . . . the 4-speed Electro-Acoustic 7000 
series stereophonic record player with diamond stylus is certified 
to apply less than 3 grams tracking pressure. Your fine recordings 
show no discernible wear or tonal deterioration even after years of playing. Its laboratory-tested pickup maintains 
perfect fidelity and incomparable realism throughout the entire recorded range. 

The dynamically-balanced 4-pole, 4-coil motor and turntable, the miero-hoiied motor spindle, precisely machined 
bearings, and the custom-fitted turntable drive limit rumble to —40 db, wow to less than 0.15% RMS and flutter 
to 0.06% RMS (better than NARTB standards). Turntable speed is certified to be within ± 1% of absolute. 
$69.50 Audiophile Net. Write today for free illualraled literature and the name of your nearest deakr. 



ELECTRO-ACOUSTIC PRODUCTS 

2135 South Bueter Road, Fort Wayne, Indiana 




CERTIFIED QUALITY 

liacti record player is lahoralory Jeslcd nnil ts !:ol<l wilh a 
UriUcn (esl report coded to the serial number oj thai particiil''* 
record pl/tijer, cerlijying Ihul -perjormance. ie lOiDiia 
spcaficalion limits. 
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Unretouched photos of a cross section of an Alnicus grode USM-75 magnet ot left and 
of AInico V-DG magnet at right. Note the 100 per cent penetration and directional 
grain over the entire cross section of the Ainicus sample, compared with the random 
arrangement in AInico. Grain orientation leaves practically no grain boundaries to 
effect losses in the energy product level. 



least use an Alnieo V magiiDt, in a clc- 
sigfn tliat closely matches the air gap, 
to give a reasonahlj' high field density 
and saturate the polo tac.es iidjacciit to 
the voice (.■oil. 

One of the problems with AInico V 
lias been qnality eontrol. A specially 
handled sample may yield 20 per cent 
more BIl,„„j, than production quantities 
of the same magnet will average. This 
has been the cause of loss in perform- 
ance in some of the better loudspeakers. 

Recent research l)y U. S. Magnet and 
Alloy Corp., has c-Oinc up with a new 
process that can satiffiidlorily be ap- 
plied to pi'oduction magnets, without 
excessive cost. This avoids the failure 
of production vnns to conform with 
haud-made samples. This differenee can 



be explained 
theory. 



witii a little nia-gnotic 



Theory of Modern Magnetic Materials 

DilYerent magnetic materials have dif- 
ferent intrinsic magnetization densities. 
This is the magnetization density of an 
almost infinitesimal domain of molecules, 
all oriented with their magnetic axis in 
the same direction. 

Where the magnetic material has such 
domains randomly oriented, the mag- 
netization density that cau be induced 
is almost the same in any direction, but 
it falls far short of the intrinsic density 
for the material, because only a few of 
the domain.? arc oriented in any one re- 
quired direction. 

Changing the alloy composition 



POLE 




y CENTER / 



(A) 




Fig. 5. Increasing the strength of magnet (e.g. from AInico V to one of the Ainicus 
materials) will not materially increase density in the gap, if this is alreody saturated 
(A); it merely extends lhe area of leakoge flux (B). 





(A) 



Fig. 6. Comparison between the leakage flux poths to be considered in design of a 
slug magnet (A) or a ring magnet (B); eoch is a cross-section through a magnet of the 
same dimensions, but with the magnet in the different position. 



cliangos the intrinsic magnetization den- 
sity, and certain fairly critical composi- 
tions are capable of \-ery high magneti- 
zation. But to utilize this potential, the 
molecular domains need orienting in the 
"I'equircd" direction, an effect achieved 
l)y annealing, or cooling the magnet in 
a powerful magnetic tield, aligned in Lhe 
right divcetion, from the high tempera- 
ture where its magnetic effect vanishes. 

After sueh alignment, the magnet will 
achieve much higher BU^^ energies in 
the chosen direction than in directions 
at right angles thereto. If the domains 
were fully aligned in a material, it would 
be almost non-magnetic in a direction 
precisely at right angles to the direction 
of alignment. 

Early materials of the AInico type 
achieve about 40 per cent of the Ti^nx 
and about GO per cent of the coorcivity 
aiross the grain as compa.vcd with along 
it {F{g. 3). The BH,„„.^ product is about 
25 Y>ev cent. From this, we would esti- 
mate that the domains are about 70 per 
cent aligned. This is not a high figure, 
because random arrangement can be re- 
garded as yielding froni 25 to 30 per 
cent alignment in any major direction, 
according to the compo.sitiou of the 
alloy. 

It should be possible to do bctt(;r, and 
achieve at least 15 per cent greater 
7?„„j.j with higher values of the other 
quantities. This the U. S. Magnet and 
Alloy Corporation have closely ap- 
proached with Ainicus, a superior high- 
energy magnet commercially produced 
through an exclusive process known as 
Penegrane. Coming close to 100 per cent 
alignment of domains, their Ainicus 
USM-75 achieves a B„,a^ of 13.9 kilo- 
gauss, as eonipaved with 12.7 kilogauss 
for a good sample of AInico V. Ainicus 
grade USM-65 achieves 13.5 kilogauss. 

As, coercive force also improves with 
the tighter grain structure, the BH^^^ 
improvement, whiob is what relates mag- 
net weight to volume of gap to be filled 
with magnetic field, is even greater (Fig, 
4). For a favorable figure for AInico V 
of 5.5 xlO*"', USM-65 raises this to 
6.5xl0« and USM-75 to 7.5x10°. The 
B/H ratio for BH^^ is essentially the 
same for all three — between 19 and 20. 
This means either grade of Ainicus may 
be substituted directly for Alnieo V with 
considerable increase in magnetic energy 
available. 

Applying the Improvement 

Altcrnati\Tly- — and this is probably 
the most likely direetioii for improve- 
ment — magneis of smaller size and 
weight, but similar in proportion can 
be substituted, while maintaining the 
same performance. 

A loudspeaker magnet as!5embly should 
always be fully designed, calculating the 
working deiisitie.s at all points. It' AInico 
( Contimiid on page 87) 
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ALTEC e3BA 
'CARMEL- SPEAKER 

SYSTEM S2S>7,00 

S37A "AVALON" . , $246.00 



THE ONE FM MULTIPLEX ADAPTER 
YOU CAN PLUG IN, SET. FORGET! 



It's so easy to enjoy FM stereo multiplex with Altec! All the controls 
you need for stereo reception arc locuicd riglK where they belong : 
on the front panels of Altec Tuner and Amplifier systems shown above. 
Merely add the new Altec 359A"Stcrcoplcx" Adapter, set its controls 
once and forget it. Place it where convenient, in back of the tuner if 
you wish. Tiie 359A lakes all the guesswork out of multiple.^. 

The 359A also contains a full complement of controls to permit its 
use with almost any tuner that has a multiplex output. For optimuni 
performance in such use, the 359A features external terminals for a 
simple resistorand capacitor compensating network. A Stereo Monitor 
on the front panel lights autoiuatically when the system receives a 
stereo signal. Altec makes it that simple ! 

The 359A "Stereoplex" features the same clean, professional styling 
as its associated Alice Amplifier and Tuner. 

FREE ! Cet thotew Altec Stereo Catalog and informative Loudspeaker 
Entlosures Brochure ot your Professional Altec High Fidelity Consul- 
tant's or write Dept. A -9. 



SPECIFICATIONS : 

ALTEC 359A MULTIPLEX ADAPTER-Salf-powered. Stilsitii/ily; 0.25 to 5.0 
volts, peak-to peak. Separation: better than 30 db, 50-15,000 cycles. THD: 
less than l%at normal input levels. Dimensions: 55s" H x 5V Wx 9^" D. 

ALTEC 312A FM TUN ER— Max. Sens.: 2 mv (equivalent to 1.0 mv, ref. 72 
ohm antenna). Q jiet. Sens.: 2.9 mv for 20 db (equivalent to 1 AS mv, ref. 
72 ohm antenna). Freq. Response: ± 2 db. 20-20,000 cps. Disiortion: less 
than 2% @ 100% mod. & @ 1 v output. Dimensions: 52^" H x 15" W X 9" D. 

ALTEC 309A AM/FM STEREO TUNER - FM - Max, Sens. & Quiet. Sens.: 
Same as 312A above. Freq. Response: ± 1 db, 20-20,000 cps. AM -Max. 
Sens.: 3.2 mv. Loop Sens.:35.0 mv per meter. Dimen.: 5J^^" Hxl5" WxlO^" D. 

ALTEC 353A STEREO AMPLIFIER-PREAMPLIFIER - Inputs: 14, stereo or 
mono. Outpiits: 6, stereo or mono. Matricing network for 3-channel stereo 
& auxiliary speakers. Power Output: 100 watts, stereo prog, pk.; 50 watts, 
rms. contin. Freq. Response: d:l db. 20 - 20,000 cps (g 25 watts; ± 0.5 db, 
10-30.000 cps (rO 1 watt. Distort.: Less than 1% THD 25 watts, 1000 cps 
ea. channel; less than 1% THD (5> 20 watts, 30-15,000 cps ea. channel. 
Dimen: 5)4' H x 15" Wx IIV D. 



ALTEt 



ALTEC LANSING CORPORATION 

A Subsidiary of Ling-Tctnco Electronics^ Inc. 
1515 South Manchester Ave., Anaheim, Calif. 
New York • L05 Angeles 
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Switching-Mono to Stereo, 
to Stereo Plus Center 



HAROLD REED* 

Devising a switching system capable of handling a large number of microphone 
inputs monophonically or stereophonically is relatively simple. It is not so simple, 
however, to match, mix, and maintain signal level. Here's one way of doing it. 



AN AUDIO SYSTEM Comprising a. umlti- 
plioity of microphone inputs may 
be used nionoplionicAlly or stereo- 
phonically by providing suitable switch- 
ing facilities. But switching is only pnvt 
of the story. There are three other con- 
siderations — miitehing', mixing, and sig- 
nal levels. Matching of impedances pro- 
vides maximum power transfer and 
avoids the possibility of waveform dis- 
tortion. Mixing, on the other hand, 
results in undesirable but unavoidable 
losses. Signal levels should be kept 
nearly the same so the attenuators will 
"ride" at about the same spot, say mid- 
position, when switching the input cir- 
cuits. 

Impedance matching and mixing may 
be accomplished by using conventional 
fixed pads and resistive networks such 
as the branching configurations shown 
in Fig. 1, Although (A) and (B) iu 
Fig. 1 show networks that will handle 
only three channels these will serve to 
indicate the complex switching circuitry 
that would he required to keep every- 
thing matched and terminated when 
splitting the channels for various modes 
of operation and especially when using 
the eiglit-input system to be discussed. 

It would be desirable, therefore, to 
try to sati.sfy the same matching, mixing, 
and level requirements with fewer cir- 
cuit elements than needed for those 
commonly used networks. This may be 
done by first giving a little thought to 
the input and output impedances of the 
monophonie-stereo system involved and 
the mode of operation that will cause the 
greatest loss. 

Three-channel, Eight-Input System 

As an example, let us set up circuits 
for a system accommodating up to eight 
microphone inputs that may be employed 
in three different modes of operation; 
namely, eight monophonically, four and 
four stereophonically, and three and three 
stereophonically plus two stereo center. 
The circuit diagram is given in Fig. 2. 
These input circuits could not be 

' SSl-y Madison St., Byaltsville, Md. 



switched in and out indiscriminately 
without having serious mismatching and 
varying signal levels requiring dif¥erent 
attenuator settings for any given input 
signal level when going from one mode 
of operation to another. 

Greatest signal loss in any one channel 
will occur when all input circuits are 




(N-2) Z 



' R 
O nAA/\A\- 



-O 



2M 



Fig. 1. (A) Conventional, balanced, mix- 
ing-matching network. Handles only 3 
inputs; ■for each additional input 2 more 
resistors are needed. Complex switching 
results. (B) Unbalanced mixing network 
with one less resistor in each leg. All 
legs work into the same Z, To change the 
number of channels, all the R values must 
be chonged. Switching still complex. 



used monophonically. This, then, is the 
starting point in our attempt to match, 
mix, and hold signals at a nearly con- 
stant operating level without having 
widely different operating positions of 
tlie attenuators. 

Mixmg, and therefore matching, is 
done in this circuit immediately after 
the input attenuators. Here, each at- 
tenuator works into a single series re- 
sistor, labelled R, to Bg. The mixed 
signals arc then applied to the line am- 
plifier input through switch S^, Switch 
S2 allows the eight circuits to be fed to 
the left or right line amplifier as desired. 

Equivalent Mono Mixing Circuit 

For purposes of analysis, the mono- 
phonic muving cii'ouit is redrawn in 
Fig. 3. The 600-ohm resistors represent 
the input attenuators, Now, what im- 
pedance does each attenuator sec? What 
iinpedencc is presented to the line am- 
plifier input and what is the mixing 
loss '? 

Let us consider attenuator S, in Fi§. 3 
with the arrows pointing away from it. 
Any one of tlie eight attenuators, how- 
over, could liave been selected for this 
purpose. Now, J?, and E,o in series, 525 
iind 600 olnns, equal 1125 ohms. Starting 
with and and tlu-ough Bg and R,^ 
there are 7 of these series combinations 
in parallel. The equivalent resistance is 
1125/7, or 161 ohms. Going further, the 
amplifier input, rated at 150 ohms, is 
also in parallel with these 7 legs of the 
network. The total effective parallel re- 
sistance is, therefore, (161 x 150)/ (161 4- 
150), or 7S ohms. This value is in series 
with Bj with res])eet to B^,. Thus, the 
load presented to B^ is 78 -r- 525, or 603 
ohms. This condition will hold for any 
of the eight attenuators. 

Looking at the amplifier end of the 
network, the aniplificr input will see 
eight 525- and 600-ohm series legs in 
parallel. The effective impedance pre- 
sented to the amplifier is, then, (525 +■ 
600)/8, or 141 ohms which is a clcse 
enongli match for the amplifier. 

Mixing loss is a function of tlie resis- 
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MODULAR MICROPHONES!* 
Another exclusive concept that makes 
UNIVERSITY microphones better. 

20 microphones? YeS"f<5r any one of Univer- 
sity's MODULAR MICROPHONES can provide at ieast 
five different methtods of operation! University 
has inaugurated a new era in microphone design 
and construction — professional microphones of- 
fering lota) interchangeability witli every con- 
ceivable type of ndaptcr! This permits long-term 
savings as well as improved versatility, for you 
can add suitable adapters as your microplione 
requirements change — without buying addi- 
tional microphones. You need never compro- 
mise quality to meet a price. 



And it works as simply as this: equipped with a 
minimum of basic University MODULAR micro- 
phones, any one of University's interchangeable 
adapters may be chosen to complete the micro- 
phone assembly you require .. .witli or without 
switches, for cables with and without quick- 
disconnect plugs, for screw-on or slide-on floor 
and desk-stand operation. And you can make 
instant impedance changes without tools, rewir- 
ing or soldering! 



For the complete story on Un versity's new tine of 
omni-directional, cardioid and lavatier MODULAR 
MICROPHONES, send for the free 16-page brochure 
Write: Desl< R9M, University Loudspeakers , Inc., 
80 S. Kensico Ave., White Plains, New York. 
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SV/ITCH S| 
POSITION I MONOPHONIC 
POSITION 2 STEfiEO 
POSITION 3 STEREOfCcNTtS 



SWITCH Sj 
POSITION I LEFT AMPLIFIES 
POSITION 2 RIGHT AMPLIFIER 
POSITION 3 STEREO 



Fig. 2. Block diagram of audio system for monophonic, stereophonic, and stereophonic plus center. 



tanee ratio. Here, it is equal to 20 tinies 
the log of the ratio of tlie 525-olira series 
sistor, Bj, and the total effective par- 
allel resistance, 78 ohms. With this cir- 
cuit it worked out to be 16.6 db. 

Equivalent' stereo network 

Let us consider next the stereo mode 
Tvith four microphone inputs to each 
ehanTiel. As mentioned previously, it is 
desired to hold the mLxed signals at 
about the same level in any mode of 
operation and to retain vf.asonally good 
impedance matching. Again, to simplify 
analysis, the equivalent oircuit is given 
in Fig. 4. The same 525-ohm series re- 
sistors are still Tised. A 390-ohni resistor, 
Ris, is now switched into the circuit. As 



before, let us find what sees. R^ and 
22 JO in series, 525-^600 = 1125 ohms. 
There are now three of these series legs 
staj'ting fi'om It^, Bj^ through R^, R,.^. 
The parallel resistance here is 1125/3, 
or 375 ohms. This value in parallel with 
B,s = (375 X 390)7(375 + 390) or 191 
ohrus. And 191 ohms in parallel with the 
amplifier input impedance B,^ gives a 
total effective resistance of (191x150)/ 
(191 4- 150), or 84 ohms. This is in series 
with Rj as far as Bg is concerned. Thus, 
the load presented to i?s is 84 -f 525 which 
equals 609 ohms. As before, any of the 
attenuators will see this same load. 

Ea^h amplifier in this stereo mode will 
look into four series legs, B, and R^ to 
B, and Bj, in parallel plus the parallel 




CHANNEL AMPLIFIER 
INPUT 



R| THROUGH H^ = 52Su 
R9 THROUGH S, 2=4000 



Fig. 4. Equivoient circuit of mixing-match- 
ing netw/ork of Fig. 2 in the stereophonic 
mode. This indicates only one channel. 
The other channel duplicates this. 



Here, 



-600)/4: 




CHANNEL AMPLIFiEU 
INPUT 



.1, THROUGH Rg=525u 
R^ THROUGH R]^=400u 



Fig. 3. Equivalent 
circuit of mixing- 
matching network 
of Fig. 2 in the 
monophonic 
mode. The 600- 
ohm resistors are 
the input attenu- 
ators. 



resistance of B,^. 
261 ohm.s. This in parallel with E,g 
equals (281 x 390)/(281 + 390) amount- 
ing to a vahie of 164 ohms, a close match 
for the amplifier input. Mixing loss, fig 
Tired as before will be about 15.9 db, less 
than a db from the monophonic circuitry. 

Stereo plus center circuit 

^Ve uow eomc to the third mode of 
oi)eration, stereo with three inputs each 
to channels 1 and 2 plus stereo center 
with two inputs to channel 3. The equiva- 
{Continued mi page 91} 
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WHICH IS THE PRODUCT THAT MATCHES YOUR DESIRE? 



PIONEER Stereo Amplifiers 



The PIONEER comprehensive stereo amplifiers are recommended 
with pride for their distortion-free reproduction, wide frequency 
characteristics, wide appHcations, liigh performance, high stability 
and beautiful design. 

Three types of stereo amplifiers offered here are specially re- 
commended for their superb features. 

We advise you to select one from among these three when 
you are purchasing a stereo amplifier. 




Standard type specially emphasizing stability 
28-WATT FM/AM/AM STEREO TUNER 
AMPLIFIER 

SM-B201 

* Tlic built-in svhisdc fitter provided has clitniiiatcd the beat 
generated lielwcen the adjacent station at the time of receiving 
medium-wave sij^nals. 

•* The bum level has been limited to the minimum by DC 
igni)ion of the prcarnphficr tubes. 

* Auy cartridge with an output of 3mV or more can be used. 

* Provided witii a tape recorder terminal. 

* Loudness control which allows constant tone quality regardless 
of the volume is provided. 




The caust;s for distortion have been removed 

22-WATT FM/AM/AM STEREO TUNER 

AMPLIFIER 

{Output Transformerless) 

SM-W203 

* While conventional amplifier with an output transformer is 
attended with various restrictions in the manufacture regarding 
its frequency characteristics, SM-\V203, which is output tvans- 
formerless, can be provided with excellent low-pass and high- 
pass frequency characteristics, making it capable of distortion- 
i'rec reproduction over a wide range of frequencies. 

The higiicsl tone quality is guaranteed with SM-Vv'203. 

* The built-in high-cut and low-cut filters exclude noise and 
interference from outside, 

* Operation has been rendered very easy through the provision 
•of push-button switches. 

* There is no concern for hum since the preamplifier is of DC 
ignition type. 

* The beautiful and dc luxe appearance is bound to appeal to 
your taste. 

* Available also at the PIONEER are high-impedance speaker 
systems that completely match SM-W203. 




Disc Reproduction Noise Is Eliminated 

24 -WATT FM/AM/AM STEREO TUNER 

AMPLIFIER 



SM-B200A 



5 Otowacho 6-chomc, Cunkyoku, Tokyo, Japan 



« Buili-in scratch filler and rumble filter have made it possible 
10 enjoy beautiful noise-free music reproductions. 

* The stereophonic effect can be controlled freely by means of 
the stereo presetiec control. 

»- No danger of hum since the preamplifier has been transistorized. 

If This amplifier is provided with performances that arc equal 
to three to four amplifiers of conventional type. 
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One Step at a Time 

BURT HINES^' 



The development of an audiofan is a rare and beautiful procedure. Here we are treated to a detailed 
account of the indoctrination of Clarence Smith; from wide-eyed innocence to rabid perfectionism. 



CLABENCE Smith was imder 30, he was 
a bachelor, he was wealthy, he liked 
music, he had a nuinher of hi-fi 
e}ithnsia6ts among his acquaintances, and 
he lived alone iu a large, old-fashioned 
npartinent with thick soundproof walls. 
Add to this corahination of circumstances 
a newly acquired interest in high fidelity, 
and the tarn of events was perhaps in- 
evitable. Yet the beginning was hardly 
one to suggest what was to follow. 

One day, at the advice of Ned Green, 
he visited the audio salon frcquent<id by 
ITed and sought out salesman Paul 
Slater. Clarence explained that he 
wanted nothing elaborate, just a simple 
audio system for background music. Ho 
brought home the speaker, the enclosure, 
and combination tunor-amplifter reeoin- 
mended by salesman Slater. 

That night Xed Green made it his 
business to check on the results of his 
suggestion. He listened and nodded ap- 
proval. Clarence's wish wms fulfilled. 
But, he pointed out, a record changer 
and a tape recorder were desirable ad- 
ditions to complete the system. Clarence 
and salesman Slater saw to thi.s the fol- 
lowing day. 

Next evening, Sam Eng, who occupied 
the apartment oji the othei' .<;ide of the 
common wall, rang the bell to borrow a 
couple of eggs. Clarence a.skod hiin to 
stay and listen to his acquisition. "H!ow 
do you like it?" Clarence a.sked. 

"Very nice," Sam. said. "However, may 
T ask a couple of questions? "Wouldn't a 
ti-anseription tnnitable produce more ac- 
curate pitch, steadier sound, and less 
I'umble than a changer? .\nd wouldn't 
it be wise to add a tweeter to your pi'es- 
ent speaker for full and clear reproduc- 
tion of the high notes?" 

Clarence stared at Sam witli the sud- 
den realization tliat there were depths to 
Sam ho had never suspected. The follow- 
ing morning Clarence confronted sale.«;- 
inan Slater with Sam's questions. Sam 
Rng wa.s indubitably right, Slater agreed, 
hut this meant going beyond Clarence's 
original request for a simple background 
oiusie system. Slater sold Clarence a 
transcription turntable, an arm, a new 
cai'tridgc, a tweeter, and a crossover net- 
work channeling the low notes to his 
existing speaker and the higlis to the 
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tweeter. He promised a f lill refund when 
Clarence returned the changer, 

Harold Detwiler was the next to hear 
the system. Now and then Clarence took 
out Harold's sister, Clara. Harold had a 
reputation as a pro in hi-fi, and Clarence 
felt that for once Harold's opinion might 
be worth sometbing. 

As he listened, Harold prepared a 
mental list. He had decided that Clar- 
ence should have the truth, point by 
point and without mercy, but kindest in 
the long run. "Clarence," he began, "let's 
face it. You don't have a loudness con-_ 
trol. Or a rumble filter. Or a scratch 
filter. Or a presence control. You have 
only two phono compensation curves. 
Ynu don't have tape head equalization," 
he went on, disregarding the fact that 
the tape machine supplied its own equal- 
ization. "The power amplifier doesai't 
have a bias adjustment. It doesn't have 
a static balance adjustment. It doesn't 
have variable damping. It is rated at 15 
watts, and it should turn out 50. You 
should have a .separate preamplifier and 
power amplifier for top quality and flexi- 
bility. You should get a separate FM 
tuner for the same reasons." Harold 
glowed with the satisfaction of having 
done Justice to the role of hi-fi pro. 

Clarence gaped at Harold. "Wonld 
yon mind writing all that down?" 

''N''ot iu the least," Harold replied. 

S.ilesman Slater was waiting on a 
customer when Clarence entered the 
audio .s;alon the following day, but 
promptly timied him over to a colleague 
as Clarence approached. He uK^ditated 
over the list Clarence .submitted. "I gue-ss 
you want the host after all," Slater said. 

••'Might as well." 

The excitement underneath Clarence's 
laconic remark was obvious to Slaters 
experienced ears. Slater transl.'ited the 
list into equipment. He sold Clarence a 
preamplifier, a power .implifler, and an 
FM tuner, each generally acknowleged 
by connoisseurs as having no superior. 

Clarence enjoyed his hi-fi system and 
I'espite from visitors for a week, wiien 
Vietoi' Berlioz dropped iu. Clarence 
greeted hiui with mixed feelings. Victor 
had the reputation of a pro in hi-fi, and 
Clarence suspected that more things 
would happen to his audio system as the 
result of this visit. At the same time 



Clarence felt the renewed cteitement of 
probing further into the mysteries of 
audio. 

Victor Berlioz listend a minute. He 
threw Clarenco a plum and grabbed it 
back iu mid-air. "You have a fine sys- 
tem there," lie said, "but it could be 
better." 

Victor continued. "I am talking about 
a subtle difference, but a worthwhile one. 
Make yours a biamplifier sj-stera. Use 
separate power amplifier.? for the woofer 
and the tweeter. Instead of using a cross- 
over network to divide the lows and 
highs between the speakers, use an elec- 
tronic crossover to divide them between 
the amplifiers. Then you will have clean 
sound." 

"^^'h«re have you been keeping your- 
self?" salesman Slater gi'eeted Clarence 
the next day. He examined the notes 
Clarence had made during Victor Ber- 
lioz's visit. "I must say this is a good 
idea in view of the equipment you al- 
I'cady have. After all, the best deserves 
the best." Clarence took home another 
power amplifier and an electronic cross- 
over. 

Clarence invited Harold Detwiler back 
to note how fully his advice had been 
followed and even exceeded. 

Harold listened long and intently. 
"Clarence," he said slowly and with the 
.simplicity reserved for great achicve- 
nients, "I like it." Clarence restrained 
tears of joy. Harold resumed listening, 
seemingly enraptured by the sound. But 
the instincts of the pro, temporarily 
submerged, were working to the surface. 

"Clarence, yon need a better speaker 
system," be said at last. "The rest of 
your equipnient is too good for the 
speaker you have now. Get a three-way 
system, with woofer, niid-range speaker, 
and tweeter. Get the he^t. This may cost 
you $.^00 or more, but it's worth it. You 
want to feel the bass. You want to hear 
the scrape of rosin on the violin strings. 
You want a .soloist right in the room with 
you. Kce]) in mind that a three-way 
.speaker will require a tri amplifier in- 
stead of biamplifier system. So you will 
have to add another electronic u rosso ver 
and another power amplifitir. Clear?" 

"Clear." 

Mindful of the past volume of husi- 
(Gontinued on page SS) 
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NO TOOLS ... NO CONTROLS ... NO SWITCHES ... NO PROBLEMS . . . 

fm multiplex reception 
^automatically™ 



WITH AMAZING PILOT 200 




THE AUTOMATIC ANSWER TO FM MULTIPLEX RECEPTION--THE PILOT 200 MULTIPLEXER 

The great beauty of stereophonic music till now lias been confined to records or tape. NOW, with the Federal 
Connmunications Commission ruling on April 19th, 1961, all this great music can be broadcast over the air-waves. 
The Pilot 200 automatic Multiplexer is the easiest way to enjoy the new stereo Multiplex broadcasts. All 
connections are external, made with jack cords that simply plug in place. No controls. All switching is done 
automatically— when the tuned-to station is broadcasting stereo, the Indicator Light goes on and the Multiplexer 
automatically switches to stereo reception. And, it will not affect reception of monaural FM. Completely self 
powered. Measures 5" high x 3" wide x 14" long. Contains three tubes p(us one rectifier. Housed in CYimn 
an attractive black and brass enclosure designed to match Pilot components, complete with enclosure ''^ i 



PILOT 100 SEMI-AUTOMATIC FM MULTIPLEXER! 



Completely self powered with only one operational con- 
trol — a simple slide switch to put the Multiplexer into or 
out of the circuit. All connections can be made exter- 
nally. Contains two tubes and one rectifier. Dimensions ^ 
5" high X 3" wide x 9" long in handsome blacl< and ' 
brass styling. complete with enclosure *4950 




FOR COMPLETE TECHNICAL INFORMA- 
TION ON THE PILOT 200 AUTOMATIC 
FM MULTIPLEXER OR THE PILOT 100 
SEMI-AUTOMATIC FM MULTIPLEXER, 
PLEASE FILL OUT AND MAIL COUPON. 

L 
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RADIO CORPORATION. 37-40 36th Street, Long Island City 1, N. Y. 
Please send me complete information on both Pilot FM Multi- 
plexers. I presently own a {make & model) 



.Tuner or Receiver. 



Name 

Address— 
City 
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MIRACORD STUDIO H 
TURNTABLE-RECORD CHANCER 

In tlic past, year or so a new breed of 
"fiHimal" professing to bc liotli fisli and 
fowl lias become fairly popiilovis in tlie 
lioimts frequented l\v the audiofan. Tliis 
bow '■animal" is. of course, tlie turntable- 
cliiingcr. Here, in one mstrnineut is com- 
bined the eonvenioiiro of the .iiitoniatie 
record climi^or witli the record-handliiig 
aeoiraey of the turntable plus tone arm. 
Ccrtiiinly, this is an attractive eonibiiiaf ion 
and if it were tiuc witliont reservation we 
would soon see the end of tlie turTitable- 
plus-toiie-arni "fowl." However, these 
hybrids eniinot really supplant the high- 
quality tui'ntilble-toiie arm coinbi nation. 
Tlie fact of the matter is tluit in order 
to operate ;ts >a record changer certain ooin- 
proniises are nc'cossary which will inev'itatdy 
make the over-all performance less ac- 
curate than the snni of ibi part.s-. On tlw 
other hand, a well-designed unit of lUo 
new breed can provide a level of perform- 
ance far and away beyond the ordinary 
record changer and come -very close to the 
level of the turntable pins tone arm. 

Tlie Miracord Studio 11 i« a well-de- 
signed unit. 

A fonr-speed uiaeliinc, the Studio H 
features pushbutton reeord-siiic solectiou 
and automatic operation in both tlie 
manual and record cliaiiger modes. la ad- 
dition it is supplied with an automatic as 
well as a manual spindle pbis a stylus- 
force gauge which consists of a removable 
calibrated weight. It can handle up to ten 
record? automatically- providing tlicy are 
all of the same diameter. On the base pro- 
vided, the Studio H requires a conipart- 
nicnt with inside dimensions 14-iii. dcttpj 
17'/2 i>i. wide (the base is actually only 
16% -in. wide but the arm overhangs tlie 
additional iVi-in.), and 10-in. liigh. In 
appearance the Studio H is a rather strik- 
ing; design in gray, black, and chronj.; 
mounted on a nxahogany hasc. It loofcs as 
if it would perforin well; in reality' it 
does. 

The Changer Mechanism 

'the record-changing mechanism in the 
Miracord Studio H is not essentially n<!W 
— the Jlagie 'Wand was used on previous 
Miracord record changers. In operation 
One merely piles as mauy same-size records 



as ]:tossible u)i to tlie red band on the 
spindle, and presses the button correspond 
in^ to the record size. Then the mechanism 
automatically drops a record in position, 
lifts the arm off the re.st, places it in the 
lead-in groove of the record, and, when the 
record is over, returns (he arm to the rest 
so that the c.vcle nuiy be repeated if there 
is another record on the spindle. 

When a record is placed on the spindle 
it -Csts on throe lingers which are pulled 
into the spindle in order to permit the 
record to drop down to the turntable. At 
the same time, three diOftrent fiuf^ers 
higher up on the spindle arc extended to 
prevent more than one record from drop- 
ping. A shaft running through the hollow 
spiudle effects the results described abovi-. 
Operation of this system is uiaisually 
simple and apparently foolproof. 

The cha.iige cycle is controlled by means 
of a rather intricate and large cam, which 
in turn is set in iiifition by the rotation 
of the turntMlde platter. In cycle, the 
mechanism handles the tone arm and the 
record gently except for the inevitable 
"plop ' when the record is dropped onto 
ilic platter. The procednie is smooth and 



unusually noiseless when compared to most 
changer mechanisms — usually one hears a 
aeries of clicks, snaps, and pops preceding 
the release of tlie record. 

Driving the Turntable 

The platter of the Studio H is driven by 
a hyst<.u-esis-synchronous motor manufac- 
tured in Germany by Pa]>3t, a well known 
manufacturer of (jufllity motors. This 
motor is slightly unusual in that the ro- 
tating element is the outer case, and the 
field coils are mounted on the stationary 
■'armature." We are not familiar with the 
relative virtues of this arrangement but 
it is rather diseoneeTting when viewed for 
the first time. In any case, the platter is 
driven by means of a rubber -surfaced idler 
v.'hicll contacts both 1Iie motor spindle and 
the inner rim of the platt«r. The motor 
spindle is fonr-steppcd to correspond to 
the four speeds offered, and speed cliange 
is effected by changing the height of tlie 
idler to that of the appropriate spindle 
step. The motor is mounted by means of 
tliree rubber bushings to isolate it from 
the turntable. 

The turntable platter is a one-piece cist- 
ing which is dynainie;illy balanced ami 
weighs almost 7 lb. It is 12-in. in diameter. 

The Arm 

The arm on the Studio H utilizes ball 
bearings for the horizontal plane and 
canted pivots for the vertical idanu of 
niotion. The arm is count er-weightcd and 
balancerl by means of a sliding weight. 
Sl\'tiis force is adjustcil by iiU'ans of a 
small calibrated weight used while the ami 
is being balanced. The weight is calibrated 
for stylus forces from 2 to 6 grams. 

Although the arm is automatically plflcetl 
into the lead-in groove of the record and 
lifted off after the record has been played, 
during the jjcriod that the record is being 
trackeil the arm is disengaged from the 
changing ij.iccliani.<*i.it. Tlie arm is fabri- 
e;itcd from roctanguhiv metal tubing aivd 




Fig. 1. Miracord Studio H turntable-changer. 
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— not only the best, but the most complete line of 
long-excursion, infinite baffle, precision speaker systems. 

LINEAR-EFFICIENCY SYSTEMS 



THE OLYMPUS 

infinite baffle system without peer 

Sensational sight, sensationai sound, remarkable bass, indetectable 
crossover, incredible transient response, transparent highs, 
smoothest wide-angle projection . . . Every superlative ever used to 
describe a precision transduction system has been applied to 
the new J8L Olympus. The system includes a new 15" Linear- 
Efficiency low frequency unit, the LE15; new high frequency driver, 
the LE85; new slant plate acoustical lens, exponentially- tapered 
horn, and new dividing network. All unite to reproduce sound 
so clean, so smooth, so intact that the Olympus is destined to 
establish a new standard for this type of system. The free-standing, 
trim, beautifully-proportioned enclosure is available in all JBL 
wood finishes and with choice of carved wood or fabric grille. 



FINEST QUALITY COMPACT LINEAR-EFFICIENCY SYSTEMS 




THE MADISON 



THE DALE 



THE JBL MINIGON 

Aristrocrat of bookslielf-size speaker systems, the JBL Ranger- 
Minigon provides integrated stereo through radial refraction, 
the same patented rnethod used in the fabulous JBL Ranger- 
Paragon. Minigons accommodate either LE8 full-range units 
or JBL Model S5 two-way systems. Grille may be either the unique 
louver assembly shewn here or fabric. 

THE JBL MADISON 

An exquisitely-styled minimum volume enclosure, the Madison 
reflects the Danish design influence and is especially popular in 
oiled teak or walnut finish. Finished four sides and front for vertical 
or horizontal piacement. Takes the LE8 speaker or S5 system. 

THE JBL DALE 

A timeless, elegant, modern design with removable 'egs and 
hangers on back (also on Madison) for wall mounting. Finished four 
sides and front. All finishes and grille cloths available. 



HIGH QUALITY, LOW COST COMPACT LINEAR-EFFICIENCY SYSTEMS 



THE LANCER 33 

It is possible to offer typical JBL precision response, fine cabinet 
craftsmanship, and lasting-listening satisfaction at a lower price 
than ever before by making a simplified enclosure, longer 
production runs, limiting choice of finishes, using one grille, and 
providing somewhat less flexibility. The Lancer 33 is a ducted 
acoustical enclosure with an LE8 eight-inch, full range speaker. 
Lancer finishes are those most frequently asked for— tawny 
walnut, oiled walnut, dark mahogany, ebony, and pumice. 
Grille cloth is beige linen-weave. 

THE LANCER 66 

Similar in appearance to the 33, the Lancer 66 is a "buttoned-up" 
enclosure with a two-way, dividing network system with an LEIO 
and new high frequency unit. Performance is remarkably smooth 
and transparent. Lancer speakers are factory installed. 

and for building in... 
THE JBL WILTON 

Unfinished, the Wilton is furnished witti either the LE8 or 

S5 system factory installed. Offered with either a flush grille or 

overlapping grille for use when built into a wall or partition. 

Whatever your choice, . .exponentially-tapered horn, bass 
reflex or infinite baffle system . . .you'll find your ideal speaker in 
the extensive JBL line. Write for complete catalogue. 

JBL products arc manuiacturcd by James B .han&ing Sound, Inc., and mark£tedby 

JBL INTERNATIONAL Los Angeles 39, Calif. 
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the plug-in head is metal and appears to 
be die cast. Over-all the arm seems to be 
of auperior construction, certainly com- 
parable to many component arms. 

Performenee 

Evaluated as an automatic reeord 
changer, tlie Miracord Studio H is defi- 
nitely In the top rank; there are just no 
Ordinary changers ^ve have encountered 
which are better. Of course, the Studio H 
does not intermix various record sizes and 
it requires mocli more space tliau the ordi- 
nary record changer — in fact as much 
spflfto as the ordinary turntable. 

Operating as a turntable the Studio 11 
performs well: it can track with a stylus 
force of 2 grams ; wotv and flutter are less 
than 0,3 per cent; speed is eonatnnt. On 
the other hand, in common with all turn- 
table-charger combinations it suffers from 
what may be called reeord-ch.Trger geom- 
etry; the necessity to trade records at 
both extremes of the pile with reasonable 
aeouraej', in spite of a different in height 
of perhaps Vi-iu. Obviously, if the first rec- 
ord is tracked exactly as it should be, 
then the other records will ho tracked in- 
creasingly poorly as the heiglit iwcreases ; 
a. poor compromise for a record changer. 
Conversely, if the first record is not chosen, 
then turntable performance must sufllev. 
This dilemma is usually solved by a com- 
promise— ueitlier the first record nor the 
last can be optimum on any record 
changer. 

Another consequence of record-ehanger 
geometry is the need for higher tracking 
forces to compensate for those records 
with the svorst geometry. 

In summation, the Miracord Studio TI 
an excellent record elianger and a good 
turntable, although it is limited in " the 
latter function by the former. It is an e.'O- 
eel lout choice for those who require a 
clianger with turntable characteristics. J- 20 

KORTtNG MODEL 158S 
STEREO TAPE RECORDER 

There is something about tape recorders 
made in Europe which lmmo<7iatety com* 
municates their otIier-than-U. S. birth- 
place. Perhaps it is the extreme attention 
to detail, or the absence of unnecessary 
chrome, or mnybe it is simply that they 
use finishes and materials not available in 
this country. In any case the Korting is 
made in Western German}', and unmis- 
takably so. But appear.iuee is not the only 
way in which this machine dill'ers from 
others— it also incorporates a variety of 
unusual functions. These include ' the 
ability to make multiple synchronized re- 
cordings (monophonically) a)id facilities 
for reverberation and echo effects (also 
monophonically) . 

l'')rst, let us start from the beginning. 
The Korting 158S is a 2 spced (3% and 
7% ips), 4-track, stereo t.ipe recorder 
which incorporates a third head to ac- 
complish the unusual functions mentioned 
previously. A recording-level indicator 
(eye tube) visually shows the level of 
either channel during monophonie record- 
ing, or the strongest signal during stereo- 
phonic recording. Color coding is utilized 
to provide a \'isual key to the controls re- 
lated to the separate channels. Thus the 
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record button, playback button, and volume 
control for the left channel arc all green. 
Similarly the right channel uses red. 

The I58S records stereo and provides 
jaeks for either a single-u7iit stereo micro- 
phone or two separate microphones. It also 
records mono (four tracks). Direct tape 
monitoring is possible during mouophonic 
recording through the built-in speakers. 
The Korting 15SS is a moderately priced 
unit intended for the home recordist and 
would be an excellent choice for those 
audiofans desirous of creating unusual 
recordings. 

The Mechanism 

The uiotor driving the capstan and take- 
up turntable is a hysteresis-syuehronous 
unit. It is connected to a pulley by means 
of a round plastic belt. The pulley, in turn, 
is connected by a fiiuiilar belt to a heavy, 
balanced Hy wheel on which the capstan 
is mounted. The take-up turntable is drivtn 
by the same belt as the pulley. This sys- 
tem of belts Is usually accurate and trouble 
free as loug as the bells do not stretch 
e^cccssively. Several European machines use 
belts of this kind so that it is likely that 
they do not stretch overmuch. 

The method for guiding and handling 
the tape in the area of the heads is es- 
trone ly well conceived. There are four 
n\aehined guides which locate the tape 
in proper relationship to the heads. On 
the other side of the tape there are two 
pressure pads, one each for the recording 
and playback heads, and a rubber roller 
■which presses the tape against the cap- 
stan. Tlie latter three units arc mounted 
on a fairly hea\'y metal U-beam -which is 
pivoted on one end. When the U-beam is 
rotated toward the heads, firm and posi- 
tive contact is achieved. Tape motion is 
controlled by four pushbuttons at the 
front of the deck. 

Speed change is effected electrically 
rather than mechanically. This is easy to 



do because the motor is of the hysteresis- 
syuehronous type and the ratio of the 
speeds (2 to 1) is suited for it. Actually 
electrical speed change is a distinct ad- 
vantage and strength; not only are there 
fewer mechanical parts to worry about 
but also this type of motor is inherently 
accurate at both speeds. 

Circuit Description 

There are several ratlier unusual fea- 
tures in this circuit. First of all the initial 
stage of the preamplifier is a transistor, an 
OC44, and all the remaining stages utilize 
tubes. This arrangement takes advantage 
of the virtues of both the transistor and 
the tube. 

Another unusual feature of this circuit 
is the method for direct tape monitoring 
during monophonic recording. Essentially 
the method involves feeding the output of 
the playback head corresponding to the re- 
cording head being used to the opposite 
playback amplifier. For example, if the left 
recording head is being operated, the out- 
put of the left playback head (the play- 
b.ick licads follow the recording heads) is 
fed to the right playback amplifier. The 
metliiid for accomplishing this is two little 
4-pin plugs located on sockets behind the 
playback head. The plug orientation is 
rotated 90 deg, and that is all there is to 
it. Of course, it would be much easier if a 
switch were tised for this purpose. 

The synchronous dubbing and reverbra- 
tion functions make use of au ingenious 
mixing control which sends the signal from 
.a recnrded channel (svhile it ia being 
played back) to the other channels re- 
cording head. 

Peifo rmance 

The mechanical system of the Korting 
l-^SS performs very well: ViOv,' and flutter 
at 7 ",4 ips are less than 0.2 per cent; tape 
handling is extremely smooth and gentle; 
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UP, DOWN, SIDEWAYS ... the important difference in an 
Audio Dynamics' cartridge can be felt with your fingertips 



Put your finger to the stylus tip of an Audio Dynamics' 
Stereo Ciirtridge, Move that tip around . . . Wliat you feel is 
compliance. In Audio Dynamics' ADC-1, it is 20 x 10 ' 
cms/ dyne minimum. This compliance, along with a tracking 
force of less than one gram and an effective stylus mass that 
measures less than .5 milligrams, represents a design break- 
through by Audio Dynamics' engineers. Result? Now, for the 
first time, by using any model ADC cartridge, the following 
five essentials of tnie stereo reproduction aie youis ; 

Essential #1— Highs Free from Peaks & Distortion 

Quality stereo cartridges are designed to suppress ujidcsir- 
able peaks and distortions in the high frequency range. 
These occur when the stylus mass resonates with the vinyl 
disc. To suppress resonance, since mass cannot be readily 
reduced, most cartridges are heavily damped. 

Damping, however, stiffens the compliance. This creates 
problems: (1) High tracking forces arc required to prevent 
mis tracking and breakup. (2) The suspension becomes non- 
linear, resulting in distortion. 

In one remarkable stroke. Audio Dynamics' engineers 
lowered the effective stylus mass to just one-half milligram, 
eliminating forever the previous plaguing need for heavy 
damping. This spectacular development makes it possible 
for the stylus tip to resonate with the vinyl disc at a fre- 
quency so liigh, your ear never hears it. Response is smooth 
. . . the .sound clean and "transparent." 

Essential #2-Clean & Well-Rounded Bass Tones 

With stylus mass lowered and heavy damping eliminated, 
high compliance and linear suspension are acliieved. This 
results in tone arm resonance so low it is of no consequence. 
Only the undistorted recorded bass tones come through. 

Essential #3— Record Compatibility 

When a stylus is stiffened by damping, a heavy tracking 
force is required to prevent mistracking and breakup. This 
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causes distortion and record wear. But high compliance and 
low stylus mass penriit Audio Dynamics' cartridges to track 
at an extremely low force. Tested by Hirsch-Houck Labora- 
tories the ADC-1 registered a tracking force of ?1 of a gram. 
You can forget about distortion and record wear! 

Essential #4— Proper Channel Separation 

With resonance removed from the audible range, nothing 
prevents the stylus from following the groove wall's direc- 
tion of motion. Audio Dynamics' cartridges attain 30 deci- 
bels of separation in the critical 50-7000 cps range. Wan- 
dering of sound from speaker to speaker is eliminated. 

Essential #5— Reduced Surface Noise 

Lack of resonances results in greatly reduced surface noise. 

The diamond stylus of an ADC cartridge also contributes 
to this virtue. It has been selected from perfect crystals, 
super polished and the sides oriented so only the hardest 
surfaces touch the grooves. 

Many, many plays later, when it is necessary to change 
the stylus, you'll find the entire assembly comes out with a 
flick of your finger. No tools or special skills are required. 

These five essentials for ti"ue stereo reproduction result from 
high compliance, low tracking force, and low stylus mass 
— qualities inherent in all Audio Dynamics cartridges. 

E.vperience for yourself the performance advantages pro- 
vided by Audio Dynamics ADC-1 and ADC-2 stereo cart- 
ridges! Hear them at your dealer today. 

The ADC-1 for liigli quality tone arms— 
$49.50. 

Tlio ADC-2 for liigh quality record changers 
and tone arms— $37.50, 

AUDIO DYNAMICS CORPORATION 

J 677 Cody Aomue, Ridgewood, Neu> York 
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the controls aTO well placed .although a 
little bit too stiff for our taste. 

Electrically and eleetroiiically the unit 
provides a good, level of perfonnanee also. 
'Tlw frequency range is 30 to i!0,000 cps 
at TVn ips. 

To repeat, the Koiting 1.5SS is an ox- 
eellent unit for audiofans desirous of 
erecting unusual recordings with a mod- 
erate investment. 

While tliG machine h.is tlivee heads, they 
are not arranged to take advantage of the 
usual three-head machine, A minor modi- 
fication wuld permit the user to liriug 
out the leads from the plnybaclt heads 
[ilone and feed them direetly into the 
t;ipe-head input of a jjreamplifler-contvol 
unit, thus making it possible to monitor 
off the tape as is usual in three-head ma- 
ehiues. J-21 

El CO MODEL ST96 

FM-AM STEREO TUNER KIT 

Fil-AM tuner kits have come a hing way 
towards the goal of "no alignment i\eede,d" 
th/it manuf,icturers (and builders) have 
desired these many years. Only too ivell do 
we remember the rather iTivolved align- 
ment proEcdures required in previous years 
to make an TM tuner out of a box of 
parts. .'Vlso we can recall that a fair 
amount of measuring instruments was a 
necessary condition to success in these 
pioneer days. 

Well, those days are virtually gone now, 
and Eico for one has helped do it. The 
ST96 is a case in point. After the 9 hours 
it took us to build this unit we hooked it 
up to an antenna and an audio system and 
we bcijan to tune in stations all over our 
locality. To our snrprisc it reaWy worked 
very well. An additional surprise was in 
store for us when we tried to impovc the 
alignment by means of instruments — It just 
wasn't necessary. 

So there we are; no longer is it neces- 
sary to struggle over a hot I'M. And that 
isn't all. In the process of eliminating the 
necessity for alignment they have also 
eliminated most of the drudgery. The uso 
of printed circnita has replaced a high 
percentage of the wiring, aixd both the 
i.f. strip aud "front end" are pre-assembled 
and aligned in the factory. In reality this 
kit is actually easier to put together than 
some of tlie power amplifiers we have as- 



sembled in recent months. It certainly took 
less time than the Kico ST40 amplifier 
kit we assembled some months back. 

Before proceeding to describe the cir- 
cuit we should point out that the ST9G 
contains f.icilities for accepting an FJ^I- 
stereo adapter and because of the type of 
cireui:;, should be relatively easy to adapt. 
Eico has not yet announced the ivail- 
ability of their own adapter (at least up 
to press time) but it is very likely that 
it won't be long in coming. In any event, 
it will probably work well with several cur- 
rently available adapters. 

Circuit Description 

The "front end" of UiG FM section con- 
sists of an ECCS5 r.f. amplifier and os- 
cillator mounted in a heavy .iluminum- 
wnc die-casting. Following are three i.f. 
stages ((iAU6') with two st.iges of pro- 
gressive limiting plus the extra limiting 
inherent in the ratio detector (6.A.Tjo). 
The ijutpnt of the detector feeds either 
the audio or the multiplex output. The 
audio output i? supplied by a cnthode fol- 
lower. The antenna input is balanced. 

AM signals are picked up by a ferrite-rod 
antenna at the rear of the ehafsis. It sup- 
plies the signal to the r.f, amplifier ^tage 
(RB.^O) and from there through a fre- 
fjueney eh,ingeT (6ETi6') to the i.f. ampli- 
fier (6B.\5'). A cystal diode is used for 
deteetiori. Then, after going through the 
10,000-cps whistle filter it goes to the audio 
output stage. It al.^io is a cathode fol- 
lower. 

Tape recorder outputs are provided in 
paral'el vcith both the AM and FAt outputs. 

Tuning indicator tubes are installed on 
both the AM and FM tuning dials. The 
indicators are used as pointers to locate 
stations — -they form an c^cclamat.ion mark 
when the station i,s properly tuned. 

Construction 

Previously we noted how easily the ST96 
goes together. Although not mentioned be- 
fore a good reason for this is tha clear 
and iiimple-to-follow instructional manual. 
We were especially impressed with the 
lucid pictorial views. An unusual feature 
is the comprehensive service and align- 
ment instructions provided, even though 
they may not be needed until some years 
in tliD future. 



Performance 

The ST96 is a surprisingly good per- 
former. We were surpised because it is 
a very modestly priced unit and the per- 
formance is not at all modest. The Fit 
tu)ieT is not the most sensitive unit avail- 
able, 3.6 uv by IHFM standards, but it 
docs pull in all the stations within our 30- 
mile radius, and with very little distortion. 
The AM" sensitivity is 3 yiv for 1.0 volt 
output at 20 db signal-to -noise ratio. We 
certainly ■would recommend this unit for 
tho.sc with a modest budget; you will get 
your money's worth. T-22 

FISHER STEREO CONTROL 
AMPLIFIER MODEL X-1000 

The X-1000 is the latest entry in a long 
line of integrated amplifiers by Fisher 
designed to complete Midio control cen- 
ters in .1 compact package. Although tlie 
newest member of the clan, the X-lOflO 
is obviously intended to be the leader ; 
without doubt it is the most powerful and 
flexible amplifier of the series. 

An interesting sidelight that is revealed 
by this very consistent line of amplifiers 
is the changes that have occurred within 
the audio industry in the past few years. 
For example, the X-1000 pays extra .at- 
tention to the needs of those wishing to 
integrate a tape deck into their stereo 
system. This clearly reflects the current 
emphasis on tape exhibited by the audio- 
f a7i . 

A second and especially significant re- 
flection of current thinking is the declara- 
tion by Fisher that the X-1000 is the first 
of a new group of units (Studio-Standard 
Series) dedicated to the very highest 
standards of performance without re- 
strictions as to cost. This trend deserves 
the heartiest plaudits from us and we 
offer them gladly. 

The Control Center 

The ideal audio control center should be 
able to accept .audio signals from all the 
sources In the system and distribute tliem 
as necessary with a ur'nimum of switch- 
ing. Except for the act of placing the 
record on the turntable, or the tape on 
the deck, or tuning in a particuhir station, 
the audio control center should be in a 
complete charge of operating the system. 
The X-IOOO is amply endowed to perforin 
as a control center — with two minor rc.^er- 
v.ations. The first of these is that there 
are only three switched convenience out- 
lets. This is elearly inconsistent with the 
amount of inputs the X-1000 will accept. 
The second minor reservation is the rear 
apron location of the microphone and head- 
phone input jacks. In consider at ion of the 
likelihood that this unit may be installed 
in a cabinet, those jacks become virtually 
inaccessible unless the microphones and 
headphones are installed permanently. 

On the other side of the ledger, how- 
over is the obviously careful attempt to 
make operation as simple as possible in 
spite of the necessity to control IS inputs 
(9 pairs), 8 outputs (2 pairs and 4 iii- 
dividual), 3 speaker connections, plus the 
usual variety of tone, volume, and stereo 
functions. In addition, facilities and cir- 
cuitry have been included to control a 
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"ASSEMBLING A 



GOOD STEREO SET " 

by Ken Winters, 

■mmiv and recordings editor 
of the 

Winnipeg Free Press: 

/ chose the AR'2a speakers over 
other extremely good systems because 
of their self-effacing dispositions. 
They seemed to intrude less in the 
music than did other speakers 
with more markedly individualistic 
sound-producing natures. 



A number of articles have appeared 
recently in which the author (or magazine 
staff, or consiuner organization) selects 
components for a complete high fidelity 
system. Most of these systems have 
included Acoustic Research speakers for 
the same reason given by Mr. Winters: the 
abihty of AR's to reproduce music 
naturally, with minimum coloration. 

We will be glad to send you a reprint of 
Ken Winters' article, discussing his choice 
of components for a stereo system in the 
medium-price range. Other lists of 
preferred high fidelity equipment are also 
available on request: a reprint of down beat 
magazine s "Picks of the Year" in stereo 
components," and a description of four 
stereo systems, °° each selected for 
Gentlemen's Quarterly by a different audio 
expert as the ultimate in cpialily. 

AR speakers are priced from $89 to $225. 

" AB.-2a's chosen for medium-price sijstem, 
for luxtmj iijstetn 

° "AR-S's included in three of the four lists 




ACOUSTIC RESEARCH, INC. 34 Thorndike Street Cambridge 41, Masiachmetts 
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Fig. 4. Fisher stereo control amplifier, Model X-1000. 



reverberation unit, to monitor tapes wliile 
they are being recorded, to balance the 
low-level input of a stereo magnetic cart- 
ridge, and to control a center eliannel. 
With all of these usual and special func- 
tions to control, it is indeed remarkable 
that there are only 9 controls (4 of them 
du^l-coneentrie) and i switches. l'''or those 
who feel that there are still too many 
controls and knobs for the distaff opera- 
tor to master, please remember that we 
cannot have our cake and eat it too — ■ 
additional options require additional con- 
trols. At any rater, some aid lia.s been 
provided in this area- — five jeweled in- 
dicator lights visvially show the mode of 
operation. 

Evaluated as a control center, adding up 
the positive and the negative, the X-1000 
rates higlih- as a versatile and up-to-date 
unit. 

The Circuit 

The circuit of the X-1000 is not espe- 
cially spectacular in the sense of innova- 
tion, but it is a good e:xamplc of (juality 
audio design. The word "quality" as we 
use it requires some explanation to distin- 
gtiisti it fronri a similarly spelled word 
which frequently appears in advcrtise- 
7nents. To us quality means that a product 
svill perform well for a long period of time. 
By this definition, an amplifier must use 
the best (another word that needs defin- 
ing but for the moinent we'll aiJSUmc 
that you know what we mean) resistors, 
capacitors, switches, and so forth, and they 
must not be used at the extremes of their 
ratings. I'or example, getting back to the 
X-1000, the output stage utilizes a pair of 
EL34/6CA7's in push-pull connection. In 
Class AB, it is permissible to operate these 
tubes with plate and screen voltages some 
25 per cent higher than the 400 volts used 
in this circuit. This would aehievo a higher 
power output. At the same time it would 
increase distortion and reduce the life of 
the tubes. Thus, by operating the tubes 
conservatively the designer has assured 
better .amplifier performance aitd longer 
tube life. Another example of this type of 
thinking is the use of printed circuits en- 
capsulated in ceramic for virtually all tone 
and compensation networks—thus ensuring 
uriusual ruggcdness and consistency of per- 
formance. 



In aggregate, the X-1000 is a quality 
circuit. 

Perforyrtanee 

TLc pcrfoTm.mcc o£ the Pislicr X-1000 
is quite excellent. Over -all frequency re- 
sponse is within 0.5 db from 20 to 20,000 
cps. Harmonic distortion at rated output is 
loss than 0.4 per cent; intcrmodulation 
distortion at .lO watts rma per channel is 
less than 0.9 per cent. Power response at 
rated output is 20 to 20,000 cps. Iluro and 
noise is 70 db below 50 w.atts rms per chan- 
nel at the lon'-levc! inputs with a reference 
level of 6 mv. 

In addition to its excellent performance 
the Fisher X-1000 is designed and con- 
structed to maintain this level of perform- 
ance for a long time. J-23 

ASTATIC "CANTATA" STEREO 
CARTRIDGE, MODEL 45 D 

For many years now the magnetic car- 
tridge has ruled the roost in the land of 
high fidelity. So complete was the victory 
that some n)Odern amplifiers do not even 
make provision for ceramic cartridges. 



Witli this background we were a little sur- 
prised when we heurd about Astatic's new 
cartridge, the 451). According to the man 
who made i,liem, this little ceramic beauty 
will perform as well as a magnetic car- 
tridge. In addition, it is immune to mag- 
netio, induction fields which often cause 
pickup linm. It struck us that if this 
were true, then we may be about to enter 
a new phase in the cartridge field. 

For instance, one large advantage of tlie 
ceramic cartridge is its high output com- 
pared to the magnetic cartridge; the 45D 
puts out 0,2 volt whereas most magnetic 
cartridges would find it hard to put out 10 
mv. This markedly higher output would 
probable make it unnecessary to have low- 
level stages for the phono input. Obviously 
this would reduce the cost of amplifiers a 
little, but more important it would also 
improve the signal-to-noiso ratio. 

Now, before we continue this specula- 
tion, we should report on how well the car- 
tridge performs. Simply stated, the Astatic 
Model 45D is definitely in the high-fidelity 
category. 

The frequency iange froai 20 to 15,000 
cps is reproduced very snioothly by the 
4.'5D, There is one tiny flea in the ointment, 
liowcver, tlicre is only about 6 or 7 db of 
separation at 15,000 cps. On the other 
hand, separation increases to 20.5 db at 
10,000 cps and about 35 db at 1000 cps, 

in listening tests, the 45D was especially 
capable in the low frequencies. The over- 
all sound quality is quite excellent. The 
tests were all performed with the 45D 
plugged into the magnetic inputs of the 
amplifier using the matched networks 
provided. 

Before sumnung up it should be men- 
tioned that vertical and lateral compliance 
is 6,0 X 10-" cm/dyne and that the 45T) op- 
erates well with a stylus force of 1 gram. 
It comes with a single 0,7 -mil replaceable 
diamond stj'lus and is finished with polished 
gold plating. 

Summing up now, the Astatic Model 4oD 
is a ceramic cartridge with definitely high- 
fidelity characteristics, one of the initial 
entries in what may turn out to be an im- 
portant new trend. J-24 




Fig. 5. Astatic "Cantata" stereo cartridge. Model 45D. 
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THE A.E.S. Ml^tHjO 

ONE OF THE MOST SOUGHT 
AFTER PRODUCTS IN THE 
HIGH FIDELITY INDUSTRY 







DESCRIPTION: 

The Gigolo is constructed with a' 
resonant resistant all wood product 
of at least %" thickness throughout, 
tts outside dimensions are 24" long,. 
12" high, gvi" deep. The heavy con- 
struction and the fine workmanship 
suggest a value far exceeding its low. 
low price. All units sold on 1D0% 
MONEY BACK GUARANTEE. 
Price $15,00. Unfinished only. 

F.O.B. Factory 




At our present rate ot sales and production, 
A. E. S. will sell nearly 100,000 Gigolos 
this year. 

Imagine, now you can own a speaker with 
this quality for only $15.00. 

TRY IT— WE GUARANTEE IT 
lOOMO PEOPLE CANNOT BE WRONG 




Frequency response -r^fllic bursts: ;3SQt? 

Mtntimum frequency responsfy :: . I^J'-.ZIDOO CPS 

Frequency response :tB 45-18000 c'ps 

HarmonTc drstortion l<3iJs th;an; 3% 70-21 fee 

iHfiperfaiicc xuruc wHhfa —0: 1200% of S ohms. 

20-20000 CPS 

Frequency -resppTfsc cun/e run at contifTuous 10 wafis. .. 
picrwer :lT3qdlJns: <^p:^^jiy, the Gisploi.-may ije. used : wi(ti" 
smaU :«corwiny:;irPpii^Urrs of :veT>[;low ;wa?,tKge; .as well as 
with: ttierhlfihesf .powcr: component ampHfle/' wllli. salis^ 
fiicldry results,-; - ■ ■ : ::: 




1 ; HtjnrMmK nyeitiiiK iiu'rMtii- 




1' (OkMiN(4 i>>:J)(. 



A.E.S.. Inc. 

3338 Payne Avenue, Cleveland, Ohio 

Genllemen please ship_ 



-GIGOLOS, 



I understand these units are guaranteed and if I am 
not satisfied I may return for -a fuil refund of sSles 
price, $15.00 each- 
Name 



Address- 



City and State. 



Enclosed find check. 



-money order_ 
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FROM SWEDEN TO ITALY 

blomdahl: Aniora-'An Epic of Space 
Flight in 2038 A-D. Royal Opera, Stock- 
holm, Vienna Volksoper Chorus and 
Orch., Janssen. 

Columbia M2S 902 stereo 

(mono: M2L 405) 

OdO-^lierc'g n. space-opera., modem rk the 
next century, dis^onnnt i\s all get-out and 
full ot 3pnoe-8{;t s^oond effects ; but I find U, 
even so. of a relutlvely old fnshioned flavor, 
nelallvely, of ccur.Ke. The muslccl idiom 
seems to me to date itself roui^hly in tljo 
1920 period, though the opera was premiered 
In 1050, brflud new ; the general nliuospherc 
and impact of the music is, however, of an 
cArlier sort, for it is big, full-blown, ultrn- 
■serious, .i "sntire" on life in the late-Ro- 
lusintlc vein of. say, Berg's "Wozsieck." That 
would be auywhc-re from perhaps 1005 to 
19^5. But ihe overtones nre Wagiieriiin, the 
opera mechanisms, solos, big chorus, bis or- 
ehcstra, compUeattd stn^jfj-doinjiii, soini^ back 
e ven f u vlher. K o pe , this Is nol a mo dern 
chamber opera nor If^ it ^tveamHiicd in the 
Klig litest. I gu ess f o r S we dish p pn co t r n v el 
Sitvenmlliiing l^'n't a mufvical requigite. 

XeveithelcsH, if you are tuned to his nnd 
ravlier heavyweight enterprises on records 
you'll find some considerable Impresslvoness 
here. An experr OTchestra, from pseudo-tapc- 
sichordish sounds to sardonie heavy .Ini-.z, ;\ 
big, wobbly (Viennese) chorus that sings the 
ina fi si vo lamen t.s of the lost s pao c -v et" y: g ces 
"\^'ith much expre.^sion, if not very luucb com- 
prehensibility (It's hfivd enough to get the 
pitch-sense of siieh a group when they f^inp 
Rrahms or Bach!), a iiiirrator, aaaorted solos 
with name;; like Daisi-Doody, La Gni'[;onno, 
Chief Technicisins I, U, HI (an old opes^n 
eonveniion, tboee Koman-nuiaeral second- 
liners). The Mima robe, the Blind Poetcs& — 
all This plus sounds of space, courtct;y the 
i^wodi.<;h Radio, is yours for the listeninj?. 

To loll The truth, I haven't rencUcd tlic 
end my«elt yet. but press-thne beckons. I've 
followed (mentally) the spaceship Aniara, 
ivith thou-snnds aboard bound for refuge In 
Afars, CO (he point wbei"e something goe^i 
wron^ and the darned thing veers olf oa fi 
course straight out into nowhere. That's the 
plot-line. W"li;it happens when you arc nil set 
for nowhere? Tbat'w us. symbolically, of 
course. 

Dissonance, yes : but this opera is far leas 
modern, more opeiatically conveniional, than, 
«ny, the more ariesting jausie of Orff, even 
though Orlf uses plain old-fashioned chords 
.and runs bis keys practically into the ground, 
he is so very un-atonal. It (;ikos more tlinn 
dissonance to make a a»odern opera, more 
than space ships. I call this a real old- 
fashioned heavyweight opus, dressed np in 
an iiitorestUitf t^erii-niodern musical guiac. I 
guess the Swedes do better uv striMimlining 
furniture than music. 



* 780 Greenwich St., New 'Sorlc jV, T. 



Buxom and Handsome 

Chaucer: The Wife of Bath (Cdnter- 
bui-y Tales). Read by Dame Peggy 
Ash croft. 

Caedmon TC T 102 

Here's a good illnstrutlon of the values 
iu spolceo English, as compared with 
i's traditional literary and poetic form, 
the printed word on paper. Yea, a gond 
many of us bnvo dabbled a i>it in thi,^ 
early Knglish classic, written in a 
language that is only barely compre- 
hensible to us moderns, unless "trans- 
lated," We probably had to rend It in 
high school English cbiss, at n stage 
when the subtleties were mostly over 
our silly heads. Yes, the complete text, 
in the original and in good and voad- 
al.dc irnnslationg. Is easily available to 
anyone who wants to bother. 

But loJio docs? Ju practice, only tho.'^c 
who are professionally in some branch 
of literature or puetry ever .ouch 
Chaucer after school htmrs. Yet on 
riecords the siiuation suddenly is dif- 
t'?ront. Anybody can liiaten more im- 
l^ortani, a lot ot jjeoplc will Usteu, who 
v.'illi the be.-^t will in (bw world somehow 
are never going to get around to Chaucer 
11 printed form. And once you Ustcn, of 
course, you lind out wliat good things 
v.'cre there all along — r.-vcn if it iii only 
in part ; for this is merely a "sliort" 
excerpt from the whole work,, one 
ei>isodG out of many. 

iTt Chaucer's pilgrimage to Canterbury 
one after another of the traveling eoui- 
t;aii1oDi entertjiinji tlie rent with a per- 
i*jnal life history and a few good s.ories 
to help it out. The wife of Bath, nne 
of these, was a buxom and hand^^ome 
woiuan who of '''Ilou^bondcs atte cliirchc 
(love hnddc i^che fyfe" — .-^he imd run 
through all five of them and was out. for 
TiuH'o, uor did she mind saying so in a 
good humored way. She wore bright ved 
fiOw and Oiucy headgear, cut a *;iHking 
i'.gMi'o, hvc husbands or no, and her 
frank and warm t^tory of how It all 
happened is s [ deed l>y som e pi e a sa lu 1 y 
friiuully oliservatioiis On how a woman 
i;cts exactly wlmt t;he want^s in this 
luan's world. Qnhe a gal ) A nd Dame 
Pijggy A -^J I croft on tlils record doesn't 
restrain herself a bit, not even for the 
dnwn-to-Garfli parts, which Caedmon has 
I;ad the very good spuse to leave uu- 
e^lited in the modern translation of J. 
U. Nicholson. 

Better a ^^mall sample of ChiLucer, 
suitably animated and dramatic, than 
uone at all. 1 could take a lot more of 
this myt^elf. 



Wagner for Band (Excerpts from "loheirii* 
grin/' "Das Reingold," "Parsifal'^- East- 
man Wind Ensemble, FennelL 

Mercury SR90276 stereo 

The fancier the music, the better this 
highly professional band plays and Ihe 
warmer is its emotional temperature. I 
thought some of its earlier and lighter re- 
cordings were pretty chilly, if highly ac- 
cu ra te — th is V\- « gn e r. a rranged t r n d 1 1 Ion ally 
tor concert band, is full of high-power omv5t= 
ing and smooth-as-pilk harmony. 

\^'agn e L', of course, based Lis uiu sic upon 
the usual string foundation, more than a 
half-hundred players )ti his normal orcbeslra. 
But he used the winds heavily, in band form 
and for all sorts of solos and solo passages: 
it was his munificent innovation to have at 
least four of each kind of wind instrument, 
conn ting close relatives, so he could write 
complete harmony in any tone ctdor. That 
makes a lot of brass and woodwind. 

Here, the string foundation is removed, the 
swirling violias replaced by skirling /rlarlnets. 
As always — though those play with an 
a]na7.ingly string-like ensemble- — there Is ^v 
certain forced qviality about the sound. 
Strings, remember, do not have to take 
breaths and can play long, sus(;iined or pon- 
vinucius passages withrtut turning red and 
gasping for air. No matter how smooth and 
expert the concert band, somehow tliere is 
for my ear always a residut^ of this incoifl- 
patibilily, a kind of toDtling hysteria among 
Ihe clarinets and flutes that sometiimes sounds 
plain tunny — especially when the band is 
lousv and thii players out of tutie. Kotlilog 
like that heri> ! 

The?^i' stanilard airaniyements. the familiar 
I'rehule to Act HI nud Bridal Chorui^ from 
'Lohengrin," plus Klsa'j^ processiniu lO' the 
cathedral, the Overture ro "Kieti/;!.'' the rjoinl 
I'Viday Music from "Parsifal," are well filled 
out in sound and. in<Ieed, include strings as 
well as eymbalK and the like— -you'll notice 
(lie sounds of double bass and harp. They 
count as band, I gue>;s. because they are just 
pbiin needed- The big, brassy parts ate mag- 
nifureni on this record, the more lyri*,-, sus- 
tained swelling-and-dy-ng music is i>layed 
with astonishing smoothness and llexiblHty— 
but the original still s.^unds better, 

Stravinsky: L'Histoire du Soldat (Sfory of 
a Soldier]. Melvyn Dsoglas narr,, James 
Mitchell, soldier, Alvin Epstein, The Dev^M; 
Members of Kcipp Sotifinetto^ Vardi. 

Kapp KDC 6004-S stereo 

This Is the only eN:tant recording of the 
complete Stravinsky work with thG story- 
line ineloded, earlier vc-rsions in IZuglisli and 
in (he original Frencli having departed the 
c a t a log ue . 1 1 t h i n iv i b < y won- from V o x J 
The more common versiuii merely an in- 
strumental suite from t^'-V: musit't-il score. Much 
as I like the suite, 1 futd this complete ver- 
sion (minus the visunl part, of course) 
more in teres tins:, lly Itself, the muaic em- 
pluisi:5cs its early neo-classical origin, n sort. 
[)f pre-nineier'U-twenl snaKKiucss. Good. 
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} AUDIO 

FIDELIT Yrecords 

The choice of those who 
demand the finest in sound 
quality and stereo dimension! 



ROME WITH LOVE, 
Jo Basitc, Accord, & 
Orch. — Luna Rossa, 
Non Dimenticar', 
Toy»a A Sorento, etc. 
APLP1822/AFSD5822 



niie BRAVE BULLS! 





. . . and world famous artists and dynamic 
performances to choose from ! . . . Louis Armstrong . . 
Al Hirt . . . Dukes of Dixieland . . . Brave Bulls . . . 
Oscar Brand's Bawdy Songs. . . Port Said . . . Johnny 
Puleo,..Jo Basile. ..Sound Effects... First 
Component Classics and many more. 



THE BRAVE 
BULLS, Music 
of the Bullfi};ht 
R i n e , B ;i lid a 
Taurina. 
AFLP1801/ 
AFSD5801 

JOHNNY PULED 
Harmonica, Vol. 1 
Peg O'My Heart, 
St. Louis Blues 
Boogie, etc. 
AFLP1830/ 
AFSD5830 




LOUIE DUKES I 
OFDIXIEUIMD 



BAWDY 

(ly : ■ 



PORT SAID, Vol. 1, 
Mohammed E! 
Bakkar and Ovicntal 
Ensemble. Music of 
the Middle East. 
A F LP 183.3/ 
AFSD5833 




Al Hirt SWINGIN' 
Biy.l'K.MUcnbi'rg 
Joys, Shine, Moonylow 
Deep River, etc. 



and ^ '\ 

V BacH R«sm BaUids ' 



ON BOURBON 
STREET, Dukes of 
Dixieland — Saints, Sen- 
sation Rag , etc. 




LOUIE and the DUK12S 
OF DIXIELAND — 
Bonrhon St. Parade, 
Avulon, Netv Orlcaii!>, etc. 



AFLP1927/AFSD5927 AFLP1860/AFSD5860 AFLP1924/AFSD5f)24 




SOUND . 



Doctored 
its Super 




BAWDY SONGS and 
Backroom Ballads, Vol. 
1, Oscar Brand sings 
■ — RoH Yonr Ley Over. 
No Hips Al. All, etc. 
AFLP1906 



RAILROAD 
SOUNDS, Steam 
Locomotive and Die- 
sel, AFLP1 843/ 
AFSD58'I3 



Audio Fidelity. Records 

THE HIGHEST STANDARD IN HIGH FIDELITY. . . 
FOR THOSE WHO CAN HEAR THE DIFFERENCE! 

• Unsurpassed sound reproduction with full Hamp'S BIG 

emotional depth and meaning. BAND, L i o n e i 

. Maximum clarity, direction, definition and Brul's. 

quality of recording. A'-i'yhl. Train, etc. 

Available at record shops everywhere or wrife io: LP1913/AFSD,)J13 



/Moiio-$4.98 (A¥IP, Dm); Steieo-$S.9S (AF5D,.SfS, FCS) 
Dept. A9 AUDIO FIDELITY INC.770 Eleventh Avenue, New York 19,N.Y. 



SOUND EFFECTS, 
Vol.1 Ocean liners, 
■Jets, Crowdx, Shots, 
Svrf, 50 sounds. 
DFM.5006/DFS700R 

SYMPHONIE 
FANTASTIQUE, 
Opus 14, Berlioz, 
The Virtuoso 
Symphony of London, 
Alfred Wallen stein 
FCS.5 0,003 



LEON BERRY 
Vol.3- Pop standards. 
AFLP1844/AFSD5844 



SY^IPHOJTIE BE 
P/VXTASTIQUE IH 
BERLIOZ fJJ 
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But with till' story to !;o along, U sliows its 
easy adaptiililllt.v to drftmatit nclion, as Is 
so often tlio c"\sc wltli Stravinsky'K woi'ks, 
whether biilli^t, s:uKe piintoralmc, oratorio, 
or wli.it-not. 

The English IriiJislatSon of the semi-ilog- 
gercl Frentli, clangy and folksy, tends to ruu 
to a fjilse Idud of simplc-mlndednes.s, too 
nrt.v. This version is not much different that! 
otliers. Professional neting votces soniehow 
never can .soitnd siaiple-itilnded wltbout 
bciii^ offensively patrnnlzlng. The Soldier 
here speaks that way, the Devil Is too 
wheedling, the narrator tries loo liarfl to 
avoid the rhyming sing-son^; and only suc- 
ceeds In ninltlnff it more notieealilc. B\it, 
these actor-style nffectntious aside, tlic show 
is still a very good one and oonvinciii),-. The 
forlorn little "digctflrgcd soldier has his hoiits 
with the Devil in disguise, rescues his prin- 
cess, loses her and everything eltie for a 
typit'al modern ending in utter futlllt.v, to 
a fate Hint conihines familiar elements out 
of "nip Vnn W'lnK'le." "Orplieus." and 0 
p:\sscl of Grlann's i'^alry Talcs. And the Stra- 
vinsky music. Interlude and Inolderitnl-stylp. 
fits in perfcf^tly. A good evening's entertain- 
ment. 

Berlioz; Symptionie Fantastique, Vienna 
State Opera Orch., Golschmonn. 

Vanguard demo SRV 120 stereo 

Vladimir Golselimaun Is a turn-of-the-cen- 
tnry Russian who managed to stay that way 
through '2o ycaria of stately Isolatiou con- 
ducting the St. lyDuia Symphony. Now he's a 
sort of free-lance turn-of-tlic-century Hiis- 
sian : hut Vaaguard continues, unwisel.v I 
say, to use him for other sorts of music. Say. 
this Berlins!. The contr.ist In hntjltiial view- 
points between the Viennese player.? and 
Golschmami's allghtly un-Viennese background 
only complICHtes matters. 

The excellently hi fi results here (and at 
n bargain price) are tecbnlcally very iine as 
to the playing. No flubs. N"© ineptitudes. Biif 
this is tiltra-Hottantic I'^rench music — which 
oicaiis that it must he (a) violently electric 
and (b) highly personal. This performance 
is (a) straightforward, niedinm-voltaiic aud 
(b) utterly iuipcrsonol, briskly wiiisklng 
through page after page of theoretical triple- 
exclamation marks (speaking orchestra lly ) 
as though (lie whole thing were one of tliosie 
bright Italian overtures for light listening. 
It isn't. It has magical effects. It must sigh 
and weei> and flash incredible aparlcs. 

An expertly routine perronnauce, missing 
about two thirds of the sense of (lie music. 

Rossini Overtures — William Tell and the 
Famous Five. Philharmonia Orch. Von 
Koraian. 

Angel S35890 stereo 

Tlie most eompclHng feature of these fa- 
mous Rossini ovorLures, aside from the ex- 
pertiiess of their construction, is a kind of 
flashing-eyed passion, not serious yet intense, 
which is, of course, highly Italian. It Isn't 
an easy effect to pull off In any sphere of 
life by a non-Italian— either It strikes false, 
or it is over-profound ond labored. 

Voii Karajan wouldn't seem a likely man 
for Italian eye-flaahing, but he and the very 
British Philharmonia pull It olt together in 
wonderful st>Ie. Xbcit's just the right suildcu 
terror, just the needed crisp nitnek, the 
requisite piercing rays of sunlljjht through 
the clouds, here and there, to make these 
very familiar works seem both important and 
dramatic, yet not a bit overdone. The Italians 
always have been able to make a tremen- 
dously convincing fuss over nothing very 
much. Everybody loves thcru for it. 

THE VIENNESE TOUCH 

Beethoven; Mass in C Major, Op. 86. 

Akademie Kommerchor, Vienna Sym- 
phony, Mora It. 

Vox 720 Dl 

Thia is a typlcall.v Vicnneae sort of Bee- 
thoven— I sang In a Nexv York performance 
of this work a few months ago under the 
Swiss-American conductor, Paul Boeppie, and 
am amazed at how legitimately different the 
two performances were, both with excellent 
music listening values. 



What Is Vieiniese'i Well, for one thing 
the VieiMiesc ciioirs tend to ho made up of 
heavy, wobbly voices that blend Indifferently 
hut "promote a rich, strudellsh tone, much 
milder and more siacere than the hard pro- 
fessional wobbles of our ciiulvalent American 
groups. I'or another, the Viennese still prefer 
slow speed when they can manage it (I.e. 
under on(b Of their own coiidiiccorg), whercaa 
most of the rest of musical perfoim.ance has 
«ot fa!<ter and faster, The combination of 
slowness and richness Is bound to hit an out- 
sider at (list as a species of stodgy conserva- 
tism. But, more often than you'd think, after 
a period of adjustment you will begin to 
reahze that the Viennese music-making is 
good and very much alive In its own peculiar 
way. Not stodgj' at all. 

So it is with this Eeethoveii Mass. For 
the first few minutes .vou will want to turn 
the wh(de thing off and trade the record for 
a livelier one — the wobbles are so heavy 
you can scarcely make sense of the tunes, 
the speed is uncompromisingly slow and 
plodding. "Vet hang on for half the first side 



and vou'li begin to feel musical sincerity ami 
nlnsl"icity, I did, anyhow. I liked this Bee- 
thoven. 

The recording Is very so-so, evidently taken 
at a perforaiance, Tlie engineers .it Vox have 
(as far as I am concerned) done the inexcus- 
able — cut the baclcground "room sound" in and 
out with a switch at the exact instant u 
seedon liegius or ends. They could so easily 
have faded it gently up or down (you can 
use a length of background-sound tape from 
some other part of the performance record- 
ing) for n musically far less obtrusive effect. 

Mozart: Requiem In D Minor, K. 626. So- 
loists, Vienna Hofmusikkopelle, Krips. 

Richmond B 19077 

If you can get It, here's nuofher excellent 
Viennese performance that may at the be- 
ginning seem typically wobbly and stodcy, 
hut which grows no end in stature as you 
plav through it. This is a "sirict" perform- 
ance—with an all-male church choir and 
male solos, boy altos and sopranos. The 



NO SPEAKER SYSTEM 
CAN MATCH 
THE PERFORMANCE 
OF THE 

BEYER DT-48 DYNAMIC HEADPHONES! 




"The Perfect Speaker" Iilis been rhc objecrive of engineers and knowledgeable 
atidiophiJes since the advent of liigh fideliry irecocding. In spite of great strides in 
design, this goal still has not been attained by any speaker. The Beyer Headphones 
now emerge as the only perfect transducers, flawlessly duplicating the original 
signal and oLitperforming any existing speaker system. Distortion, even at 
ioiidesf volume levels is virtually non-existent . . . unmeasiitable above 100 cycles 
and less than 0.3% RMS below 100 cycles. Frequency response is 20-15,000 
cycles flat at 20 cycles. A headphone impedance at 5 ohms permits attachment to 
any high fidelity aniplifitr. The result is a thrilling new experience in an exclu- 
sive world of perfect sound. If you're considering a new stereo installation or 
simply searching for better sound recreation, investigate the Beyer, DT-48 
Dynamic Headphones, available direct from Norted Audio Corporation. 
Price: S79.50. For more information write to Dept. H, at the address below. 

ExclLsively imported by Gotham Audio Corporation • Distributed by: 

NORTED AUDIO CORPORATION 

73. West 45tli Street, New York 36. IV.Y. 
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sound of t)ie lioys, lilco the fnniilinv souiul 
the Vlenriji Sin^^inp lioya of toiiriuf^ finne> Is 
rich Aiul swcel, not Ihiu and piping (lovely, 
too) Sn l<]n;;lisji hoy clioirs. The solo parts 
for soprano and alto are ^Isfl boy Koloist^ — - 
excellent. Under the well knowu Josef Krlpa 
this is a iiersunsive and moving perfornuiiice 
In spite o£ the Viennese tiirgldity of sound, 

Beethoven: Serenade, Op. 8. 

Kodaly: Duo for Violin and Cello. Heifetz, 

Primrose, Piotigorsky. 

RCA Victor LSC 2550 stereo 

ItCA has done it again — the company Is 
well known for doing some tilings ncain and 
a^rain. Most of us will vemcinljer t}»e hig- 
nanie trjo of earlier HCA history thst was 
indelicately named the "million-dollar trio" 
Ly persons unofficial and nnoiiymous. nere 
Is the million dollars ooce again, tlioii!:h the 
earlier cellist, I'eucrmani), is lone since dead 
and the other trio, if I'm right, -wasn't even 



tli^> flame In,stritments, In both cases, liCA 
Pulled ont its l)iggest names and set them 
to work on "cliainher music" that, according 
to the fistires, wouldn't sell worth heans on 
its own hook; hut give it the big-name per- 
formance antl we'd eat it up. 

We did, and wc will again, on this disc 
and another to go with Iv. I t.horotijihlj' en- 
joyed both sides here, though I found them 
iU-matclied musically- — ^it's a big: wrench fron\ 
Beethoven to Kudaly — and Ill-east as tar as 
T.loetlioven Is concerned though N'cry well cast 
for Ivortaly. 

Beetllo^'on'3 early and once very popular 
little trio is given the Slavic treatment (hy 
two of these three, anyhow) and it. comes off 
unctuously alive. If not exactly with a 
VIcnuGfie souu<1, Anyljody can tell in a mo- 
ment that Heifctv. is no habitual chamber 
music player — the big soloistic technique 
comes barging tlirousrii all over the place, 
J-*iatigorf;ky is a smoother actor; his cello 
sounds most of the time like a cello should 



, — ijj cbami>cr music. Primrose does the In- 
evitable veiKir-volccd lill-job that is the lot of 
all viollsts, Slavic or otherwise, 

Kodaly conies out stylistically a lot better. 
In music, at least, the Hungnrlan impetuosity 
is in perfect .accord -with the Hcifctz-Piati- 
gorsky sort of showmanship. And Kodaly 
wrote his very best lousic for such small en- 
sembles, in spite of the popularity of "Hnry 
,Tanns" and the like, I found this IDuo for the 
violin and cello a first-rate piece of oricrlnal 
string writing, and the playing here seems 
tf! me to bring out its very best, in particular 
the Hungarian folksiness of the last move- 
ment, 

Beethoven: THo ih D, Op. 9 No. 2. 
Bach; Three Sinfonias (InventEons). 
Schubert; Trio No. 2 in B Flat. Heifetz, 
Primrose, Piotigorsky. 

RCA Victor LSC 2563 stereo 

Here's the second of the pair of "million 
dollar trio" recordingK ; It is more of a [)iece 
than the first. The .short Bach worlcs are 
three of the Three-part Inventi[(nB, originally 
written as keyboard exercises (harpfsioliord 
or clavichord), here simply played each voice 
to an instrument. Since the original inten- 
tion was to illustrate the writing of inter- 
twining "voices" on n single keyboard, the 
tliroe jilayers ntuke clear in a literal -way 
what was implied in the Hach writing. 
Rounds quite OK— Bach can take a lot more 
"arranging" than thiSf. 

Tiic Schubert is a little-known early trio, 
rather nicely suited to these players, In that 
the style is early-Schuhert Napoleonic (it 
goes with the (Trocian ladles anfl their high 
waists, long, flowing gowns A la .lane Austen), 
— ^In musical terms, this means essentially 
A liiud o£ fruity Mozart-I-Iadyii style, uowt 
dead ripe and sweet, Heifetz and Piatlgorsky 
malfc the most of that, and so docs ri-imrose 
on his viol". 

As for tliis Beethoven, it is meatier than 
Hie Serenade, Op. S on the other record of 
the pair and so makes these players work 
harder, using more of their plenteous musical 
intelligence. Sounds good, if Still soiniewlnjt 
shn'ic, 

Beethoven; Symphony Kid. 6; 12 ConJra 
Dances. Berlin Philharmonic, Lorin Mo- 
azel. 

Deutsche Grammophon 
SLPM 138642 stereo 

Lorin Alaazcl, horn In Paris in 1!)30. Is 
oik; of the linost of the young "German" 
conductor.'^, one of those paradoxrlcal per- 
sonalities who seem instinctively to under- 
stand a particular area in music as though 
born in its midst. This Is .in excellent "Sixth," 
avoiding deftly and with the most casual 
ease (hut studied, silltcd ''nature painting" 
that many older eonductor.i, even the great- 
est, feel they must somehow force out of 
the music for better or worse. The harder 
you work at Mecthoven's simple pastoral 
scenes, the peasant dances, the birds, the 
ominous thunder rolls .and the bursting storm, 
I lie more dated and foolish it all sounds, 
Maazel (with the Berlin Philharmonic to 
help) just lUays the music well ns music — 
and lo, (he tone painting Is as honest and 
sincere and etfeetive as it ever could have 
been in Beethoven's own day. Only a rather 
high-tension thunderstorm, with a distinctly 
modern voltage to It, gives the youthfulness 
(iC this performance away, 

Steroophonically, we have here the now- 
traditional big, distant DG symphonic pickup 
(lirobably M-S or cross-mikc technique, 
equivalent of the old mono single-mike 
pickup). It's good for Beethoven. 

Beethoven: Symphony No. 5; King 
Stephen Overture. Philharmonia Orches- 
tra, Klemperer, 

Ange! S 35843 stereo 

This continues the great stereo series of 
Beethoven symphonies with this elder-states- 
man of German music, borvo-wed hy the 
Itiitlsh to le.ad their (inest orchestra. After 
do/.cns and dozens of "Fifths," this one is 
really quite extraordinary for its straight- 





FIND THE 

ONE PROBLEM 
FOR WHICH 

THE iNEUMAINN U-67 MICROPHONE 

IS NOT IDEAL! 




Check this weekly schedule ,,. MONDAY: Vocal group {Omni- 

directional ), TunsDAv: Soioisr (Carclioid), wi'DNiiiSDAY: Trumpet .-. Close-up 
(Overload protection switch) , THURSDAY: Duet (Figure 8), TRiDyVY: News- 
caster (Voice stvitch). Now, all these day-to-dny studio problems can be solved 
with ONE Ni'UMANN U-67 MICROPHONE! Switch controlled directional charac- 
teristics (all patterns), low frequency response, and sensitivity, are the three 
separate compensation possibilities provided by the U-67 , . . the only microphone 
with such unique versatility. Remember the thrill, the first time yoti tested the 
famous U-47? The U-67 will thrill you anew, setting new standards with its 
completely natural and undistorted sound even when inches away from the 
sound source. Incidentally . . . the one situation in our group above, for which 
we DO NOT rccoinincnd the U-67, is the SATURDAY concert hall assignment. The 
M49b with remote controlled directional patterns is better for this particular 
purpose. Write us about 5'onr special problein. The U-67 can probably solve it 
... or we will forward details on the NI'UMANN microphone most 
suited for your needs. Address inquiries to Dept. M. 
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foryi'ttrdoess, uiisclf conscious and imliyutcri- 
cnl, combining Che ^'Irenes of qu older way 
of dolog Beethoven with a KOiucwhot tem- 
pered modern literalness of renipo tlial would 
mftrk the perfornmnce (is mid-Twentieth cen- 
tury immedlnt^ly. even if the conductor 
"weren't In his mid-seventies. 

The "Kifth'* Is so enormously celebrated 
that it hiis for Ions served as a sort of musi- 
cal flagpost for current thinking in the lnr;?e 
way; fls ouriouxly unspecific ternpos. pauses, 
drnmatic rhythm-ehnnges, ollow for an un- 
usual latitude iu interpretation. Thus in the 
"Fate knocking ni the door" days of ihe 
early part o( this century and before, the 
aymphony wns heavy, deliberate, the open- 
ing idea often pompous, played extremely 
slowly. Then cume *'V-for-Victory" and 
mounting tension in (he world, accurately 
reflected in more recent playings "where tlie 
openinK sounds suspiciously lil<e Fate op- 
erallng a machine gun, to hlast tlirou?h the 



darned door, once and lor all ! The rest of 
the symphony has in late years taken on ii 
correspondingly hysterical, machine-like qual- 
ity, to the point "where much beautiful de- 
tail is simply lost in Ihe speed-up process. 

Try Klemperer as an antiilotc to all that. 
He keeps things going steadily — no ol<l- 
fnshioned ritnrds, no heavy drama. But the 
tension and tlie speed are baelt "where they 
ouKlit (0 he for the music's sense an(3 the 
)ni]Sical iniitact is that mucii the lireater. 

Berg: Lyric Suite. 

Webern: Five Pieces, Opus 5; Slit Bagatel- 
les, Op. 9. Juilliard String Quartet. 

RCA Victor LSC 2531 stereo 

RCa's f'autioux approach to modernism 
mainly aiii>ears through the i)olished and 
<H)mpptent playing of this string quartet, 
a gioup that is admittedly one of the best 



In technical prowess as far as Twentieth 
century music is (concerned though its pre- 
dominant expression is, shall T aay, a kind 
of cool fire. Olv, nevertheless, and let us be 
thankful that a big company can occasionally 
tuvn Itself in the direction of such famous 
nuisical landnuirks as these. 

Unlistcnable? Not any more, even for most 
01' us \vho have no "trained" ears. The ears 
of all or us, remember, reflect our tinies in- 
(?^'itably and progress in their alvility to 
"liear" just as surely as time itself mo^'os 
along. Thus, the Lyric Suite, one of Berg's 
late works (completed 1926), Is now clearly 
of that very Uomantlc tail-end "Viennese 
school that sounds to us strangely sweet and 
nostalgic. In spite of plenty of dissonance. 

What is dissonance? It all depends on ho"w 
it is "ftTilten, after all. Singing commercials 
arc full of It. More important is that this is 
a string Quartet in a violent, Inteusc, often 
tragic iate-I^omantic idiom, already semi-1'2- 
tone. yet retaining for us the dark remains 
of Viennese elegance ever so clearly, dis- 
sonance or no. 

The noti^s don't tell yon, on the record 
jacket, hut you'll be intrigued hy the famous 
.scherzo movement In this work, where the 
high-speed strings, squeaking and scraping, 
so(iudii»g like 50 many eloQiient niice, play 
their breathless little piece frontwards, then 
after a trio of violently dissonant massive- 
ness, play the thing again backwards, straight 
to the beginning, (The "on-the-bridge" nasal 
wire-tones and the frequent violent tremtiloa 
arc typical of the Viennese school- -you al- 
ways hear them,) 

People generally fall Into either of two 
preferencc-categorlea In respect to the Vien- 
nese n on -Identical twins, Berg iind Wehern, 
first-generation followers of old Schocnberg, 
lilther Berg hits you, or Webern does, I'm a 
Berg man, myself, Webern writes enovmously 
jnrcTise miniatures, some only a few seconds 
long, a batch of them played here. Vou may, 
or you may not, e<?nr yourself to these highlj' 
h("»lled-down collections of squeaks atid scrapi^S 
(as they sound on lirst hearing). Worth a tr^' 
— ^it doesn't take very long. They are gen- 
erally acknowledged masterpieces — of ilieir 
!)e>ir0. 

Mozart: Piano Concertos No. 20 in D 
IMinor, K. 466; No. 23 in A, K. 488. Eric 
Heidsieck; Paris Conservatory Orch., An- 
dre Vanderboot. 

Capitol SG7240 stereo 

Now here's a real .Nfozart i)lanist — though 
he is only ^^5. Quite remarkably &t/nifiOihutrie 
na the French would say ; he i.s French m 
.spite of Ills odd name, the .si ion of one oi 
the famous Champagne fnntilics ; lie \va.*i 
brought tip a bit. like .M^ndelsj^^»hn, in cu3- 
r.ured and well-to-do st[rronndini;s. htit he's 
not a bit less competent for all that. 

True, the fellow can rise stil! hislior. But 
even so. this is one of those c a siii a i -appear- 
ing i\fozait discs that strike the prac-ticoiS 
-Mo/.art listener ^^'ithin momcnt.s as riijhf, 
where so many pcrforoiaoces, with so many 
ot' rhe Kreai n.nmes as tvcU ns the small, 
strike (he .same ears as merely routine. Or 
monotonous, or downright ugly. This pianist 
has it,, the native sense of the grace and 
ptietle digiiity of the .Mozart sl\'le. The mti.'^lc 
g'o^v's ^\"itll hint. It sounds musical all rhe 
way thvous;h, it is properly dranialie. easily 
so, hut never overprcssed, for gnrisbuess, 
TIjis is the way — (he only way — to make 
.Mozart into living nttisic. 

The Paris Conservar^iry is its itsual ooii- 
tradiclory self, combining a sense of hnp- 
hazard sight-reading (as always. In the 
-St lings) with Hashes of brilliant orchestral 
I'Npresslon (as always, in (he winds). Vris 
can assume ihat the condncfor with tile 
funny name is al.so I'Vencli, like the pianist. 

Nice, distant I'^ui-openii storeo. 

Schubert: Piano Sonata in D, Opus S3. 

Emil Gilels. 

RCA Victor LSC 2493 stereo 

One of the oddest things about the great 
Kiissian performing ar(i.<Ji:s, who have etncrged 
ill these Inst years frmn their isolation in- 
side Russia, Is the curlou,? sense of separa- 
tion between tlieir traditions n»ul 0U5*s-in-tV,o- 
large. 

They play the same music (at least, tbey 
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A retofding smdia in n suitcase — that's how Norelco MOO' 
owners describe this most advanced (and most popular) self- 
contained stereo tape recorder. VERSATiLrry: 4-lrack stereo 
recording and playback, as well as 4-lrack monophonic re- 
cording and playback, at any of its 3 speeds, frequency 
response: at I'A ips, 50-18,000 cps; at 3% ips, 50-14,000 
cps; at 178 ips, 60-7000 cps (yes, its response at 3^4 ips is 
actually equal to or wJer than Ihe response of most other 
machines at 716 ips)! PROFESstoNAL extras (al no extra cost): 
mixing, monitoring, sound-on-sOUnd facilities and the Norelco 
stereo dynamic microphone, sfcnal-to-noise ratio: 48 db or 
belter, wow and flutter; less than .15% at 7'/i ips, cross- 
talk: 55 db, HEAD gap: ,00012". audio facilities: completely 
self-contained, including dual recording and playback pre- 
amplifiers, dual power amplifiers and two Norelco wide-range, 
stereo-matched speakers (one in the detachable lid). For com- 
plete specifications, write to Norelco, In the meantime, see 
and hear the '400'. The recording studio you can carry is now 
available for immediate delivery. 

High Fidelity Products Division 
NORTH AMERICAN PHILIPS COMPANY, INC. .230 Dufly AWnue, HIckivllle, L.I., N.Y. 
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l))ay t.lie same oltlGl- iiuisit). They have, cittlit 
alons. IJot thanks to flic ijpciili;ii-itip!; or the I 
iron curtain aiirt its eqiiiviileiit in the pro- 
war .veari;, (licie artists iinvo ijoii'orcc gruWJi 
«1) on rhdr own inner I(u.<sian [jvotliict. Jus! 
lis, iueviuhly, a group ot" pcoylo isolated from 
a mother tongue will In not many ycaii; 
(ievelop a dialeer, so a complex oi: miisieians. 
even (iiie as large as that of sreat(5r Uossia, 
will lievcloi) its own subtle ilificrniices o( 
iniiKieal expresaiun ove:' (lie years, wlicn llie 
(Miilimious coiituet is iniei-riipteO tljat alone 
ean ]<<'r[) iinjj>ic nnficr (nii^ J>i-oa/i inrer|n-eLa- 
Hve j'oof. 

if is hfrve. The Gilels Sohnhert is f;ir 
from bitdj nor is j( in the s^li^'iitiwi, <iegre<. 
iiintine, inept. aniiiterestiiJi; or oilierwiser on 
a let^s (hail very high plane. Yet ilir.mshoui , 
fiir iiiest wile liave conie l.o linow Schuliovl's 

ili/lieiill. and I'asclnnting lator iiiano sicj i 

Hu.Te are oddly "foreign" tonciics, now ways 
fit lliiiiliing, new dramatics, and laeks «!' I 
drama — iini)o»sihle to :4'i iiitii dr/ail, liiii flic 
enmiilative eiTett i.s reiiUy <|iiife sivangc. Tli<> 
(Hiiy po>isiijle .ariswer i.s i.liai tills is the I'esnU 
of leaMiinK Selmberf j'rom tin; printed nofew, 
i-adier than, as it Ihe tasc move i-ej^-iihirly 
i haii we like to admit, leavniiiL: I he iiuisio I 
IhrouKh hctiriyni it, w ilh I lie notes as a 
faettial reminder. 

^Jeiier'ally speaking, I sii^'-cxi .ihiM Giieis \ 
play.s Si'liiihert with bravado, in an oiilward, 
imlier iiiniei'sonnl way. with a tyijieally 
slavie sensie ot" drama as contrasted to the 
iiighly intimate and personal feeling' lliat is 
norma ISy as^roeiated willi .Schi.ihert in tin? 
Wesi.ern (and hoiiic) tradition. (JileLs manages 
an admlraliie nnitv. arid iimre sense of sha\jo 
ainl eimtinuily than riiosl pianists can acluex'c 
our of Ihi.s vei'y i-anihling and Ion ^--lireal lied 
triusieal ^pan. lint it is achicv^.-rl Jj\' foivefnl 
means, through rhythm. Ihmiigh .strength, 
rather than out ol! those inserntably pro- 
found inner eontcasts of incredible hai'inony 
and melody ihat — for most of iis who live 
in the mu.sieal West — is the essoiice of 
Sdmliert. I liked (Jilels. iint I whs Leiliereii, 
1 oo. 

SOLO 

Ruggiero Ricci Solo RecUal (Stravinsky, 
Hindemithy Bartok, Prokofiev). Violin un- 
accompanied. 

London C5 6193 stereo 

Tliia fine rr^coiAin;^ eliiniixes — mid I mean 
jiiisr i.Iiut — a considorabJo scrios tjt' Kirci 
rcc'ortl;^ whicli, alris, linvc been on my \v;iil.in{r 
lis! Oil !ind otT lor sovl^mI yoiir^ willioul yet 
/iiuliii^' a place in lhe»iO columns. i^ooU n 
thiiv !i3 any 10 refer you back, tlu^n. j:» h(H 
eonenrlo recoi'dinja's and showpiL^ec ,siK-ci;ils, 
c>i(ua \\y fine in their v ;\ rio u i; wi i ys . r:i 1 1 fTi ni: 
from the Sibelius, Tehaikoweliy, Prokofiev (as 
London .-iipells It) eOTiccni Lo tlic showy sulo 
I'afjaTiini Caprices, lie has a superb fm-^'or 
and bnw technique but, more in)port:iiii; SbX- 
you nud mo, his car mid bis j^ensc oC [likdi 
;tre nnciinriy, liis focUiij? for hurmuny nn- 
eninyly right — io thiil yon \\\\\ i\\\\'ay& know 
(^xsLci.ly wUiit Ibe snn»c of (he murfie ix, 
wilbout baviuin' lo "infer" it. (Muu.v :i jjood 
violinist tidies a LrJtdiliounl licence wilb 
pitch accuracy as part of »ce<']>trd violin 
style of pJayin;:.) 

This climax to llieei'f* worl: constiUitoK n 
whole t^oiicovt proj;rani on one disc, five pieces 
foi' violin aJoim, wUhoul; aceompaiiiiurni, all 
of them recent TVovks. N^ohody plnyin^ tuday 
eoidd he a heltcr bet lo nuXkc tlie often vory 
(:x(ensive inusical xenso and meaning in rbes<! 
workrt plain to the lisLevihig f-av. 

If yon have t}ie nerve to try, yoo ll find 
that this iy evaetly whar happen.^. Kroiu tliii 
|[l»'bt, tunefxil and humorous I'rokofiev souala 
'--in Ihe "Peter and the Wolf" mood — to I be 
major laic lUulOk sonata, one of laiw really 
Itiy WOHvS in spite of the medinni, Riori iinikes 
musie;]] sense ro the point wiici"o (svirli i 
Lojidtni's biir, ivr.S'oiiau C fiddle sound) yon can 
»ii,iiu^ w\L\\l fov;,'«>l the "lack" of an accompani- 
ment. It is no liick, oL" Course; for the enliro 
Mitcnded meanin;,' i« conveyed by tJie vioJiTi 
OI) its own, No acconiipanlmcnt Is needed. 

Segovia— Three Centuries of the Guitar. 

Decca DL 710034 stereo 

^J^he oki masier of Ib-e -elassiicai i^iiiiar jjels 
down lo work fav i-leeea every bo often and 

(Continued on page 00) 
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No stereo cartridge in the world outperforms the 



Sonotone Ceramic ''Velocitone'' 



Listen!. 



Listen!. 

Listen!. 
Listen!. 
Listen!. 

Listen!. 



with your own magnetic ... or with any magnetic you can buy 
today--at any price. Then replace it directly in your component 
system with Sonotone's new "velocitone" stereo ceramic 
CAKTRiDCic ASSEMBLY. Listen again! We challeng-e you to tell 
the difference. Expert.s have tried ... in dozens of A-B listen- 
ing tests. And, in every single one, Sonotone's "VELOCITONE" 
performed as well as or better than the world's best magnetic. 

perfectly flat response in the extreme highs and lows (better 
than many of the largest-.'selling magnetics) . 

excellent channel separation— sharp, crisp definition. 

highest compliance— considerably superior tracking ability. 

absolutely no magnetic hum— quick, easy, direct attachment to 
any magnetic inputs. 

remarkable performance characteristics nnexcelled anywhei'e. 
(Write Sonotone Corporation for specifications.) 

Now listen to the price. Only $23.50 . . . about one-half the 
price of a good stereo magnetic cartridge. Yet Sonotone's 
"VELOcrroNiv" stereo ceramic cartridge system cannot be ont- 
performed by any magnetic- regardless of price. 



Sonotonei 



•EADIMG MAKERS DF CARTRIDGES • SPEAKERS > TAPE HEADS ■ MIKES ■ ELECTRONIC TUBES • BATTERIES 

ELECTRONIC APPLICATIOMS DIVISION. ELMSFORD, N. Y., DEPT. C26-91 

['I CftN^Dft, CrjfiT.VCl ;.T..AO riM-iia CORP., LTD., TOnOTJTO 
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CHARLES A. ROBERTSON^^ 



STEREOPHONIC 

J. J, Johnson: J. J. Inc. 

Columbra CS8406 

(T<(:nliniH'Si. J, -I. .!<iliiis»m is i^<-vn( luij jri£-sv 
uii(i iin)ir (M" his tjrito 10 niMMiiiiiijjr 'riutl t'Oiii- 

;;<'l(iii^' nsrd [<» tlii' HinJ his tiTiic 

will hr si.'crtl ill {-[lilts nr on l[n- n.;iil. This i-^'- 
for«liii.i.' i»r ih<' si'Xicf. .Idliiisnii liojiilcil nw*>it 
TiMVii-ll^v ha-iii>;r. liniiu' furc-ihly. 

iUiyMiU' w'lm \viM3<i liisluiinl such :i wi-U-kdil' 
fiiiisf have <»ilii'r Inisiin'ss (o nUOTiil. 
TliL' h:ilf-il'iz<-ii .ToliTiHon ori;,'i]inls li;nl h«'Cii in 
(Ju; i"«'i»''Ii(irc Ci'T' ci.u'lit ninufJix hj'l'oi'i? Htr 
si'\l7>t Weill 'mU^ Ihc^ sdVilios Just Anj^itJir, ii'^ul 
till' ]r'ml«-r •■luiins In liavy ivcdii'ck'fl ^vit1i t'(>- 
ln'iirsul Mnu' of ;iflr(|U(i<'V fnily Ajici'' 

ii''l'i<i')-. lie <i"iisi(UM-s the comruidus iilciil ilii>; 
Hini». nin. ovi'i-yruiJ' iruilcj-s tin; iir'sr nl" r)t^- cp- 
li»H'[rriiiiy . Joli]i>;(iirs^ vvhict.inrr Ii» Mih.s 
Dnvi?^ l»oi-oi)i»-s MKiro iiiitlorslan<l:Ll»hi lionrini; 

t^r<}\\]-i in cxfflk-iil. ?;(OT<'«i. Ir cnutrs uhisr 
V(i the |u-:ik lijivis n'.-u.'lifil wln'ii hi^^ (|i]iiU»-[ 
ri'COi'iU'd (w'i^iity-l'inir TiiiiiittcrK fttr I'l'rsM^rc ;il 
iTllo (Jli'i'tch, 

Ii-imr ;iro iiiKi^in il Imo whjiL W, ciMiinionly 

[ii:'s<-rilK?ii ;)« phiyiui; ovov oiio's hrmU Jiiid iIk- 
rhyMjiii syc(mi] of A] JTearli. (VOjii* WuUoii 
Art lI.'ivjiM' is J'lill^- \ip io .1 lilmsoiTs m'c<ls. 
THin- »ri»j;Jw.»]i('>rs si)los ;jfc Jiirn>».^ ]ii.P (inc?!, 
and liiy wcitini; is Vfirjtrti and iiir(>rustiiii.' 
'■noiifxh to make fiu [mj-tact for ;i considi;;rablc 
I>fri<Jtl. 

Riverside RLP9351 

\V(til<' HjUMrc Silvri' ruliims lji>; foUnwris 
10 nn ;ill>:]iii twin: ycinly. the ,Hlmir<?rs ol BML 
J'jvnn*; L'onsitlor rheins(;lve.S liu^ky iC IcsK tliuii a 
ycnr p;i.-iS(jn l.jcfi»n? lln^y n ro {>rivilc,^od to luvir 
fill)>I I'lT'V 01" his IVio iT'ivn'iiiuKf'. Hi'^'li [lijtiiiHt!^ 
CtiiilHl riU:\-i np pvodnct iiMi wilhjfiiV Uk^'mv^ nny 
jrf I heir au[ii<'n<'C, htil ih«>y aiv j^ovondy v<>:f- 
t-rilionl :nid ihuinUiiii Hi.nn'C »if tho hi.L,'h(,'si. mii- 
siciil >l;ii>d;irdrt m liv/ TtDniri ;ijiy\vljr.'ro. So fnr, 
iifif]n*r hns y i('l(U>d to v;iT'ionw hknidiKhirn^uls 
in\\\ (•oiitic.nli:(\ 10 do mu :ilk>iiin ot liallndti or 
slihw (niieH wiih i\ KtriujL' hacK^t'oiiiid. ShoiHrJ 

mijshi: fov^lvc such ;in indlscvoi ion muto 
rradily Hunt tln-y do tin: iMpsi-s of le«?Jcr li^^'bls- 
\\'ho\\ ii. oohn!H Im i nni-s-formitifr soiii^s ■.»! 
i>phi'Jiii'rnl cniuHtKt iWLO un (.'ndnriui,' iuM'sniial 
slatcm*'!! I, tln'S^"^ (\v<» d<» iirt ■wiviil:, Kv:ins. 
\vli(. lik<>s thrnn's [<> rosl f.M iho sdu^U' awhile, 
scKtIs fi\<! rr-.m a dusly pilo Tor liis i-urroni 
oHY'riii^', i:aiv-riilly untying Un' I'adcd (-(IiIiodk 
MU SWf.ct And Ijor.e.hj. IfaunUd IfCiirt, I Wif^h 
J Kyicii). Heantijul J,ovi% ami //o;r JJrrj) It^ Thv, 

As I'lvanK rojids i^nrh icinl'T ppisJilo. ho 
wejlr;^ llio ooiHimsei-'x h-oixvt im Iiis fik;t'.f* 
vailnT lliiiii !i poi'i'dnncr's hriil.lo displHy of 
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r-i;i].jBii]3ij.'i;. X'!u UirJ' ifhniniuu'^^ arc nt-f-ilod, find 
Usri'ifj-a-s wlm iifiiTEilIy (iikfl siMUiiiieiil wilh 
sn ir(;;s a 1 1jirhrd slwiuld ln' rnntenl; to lu-iii' 
tln' ir'al ([dii.^ fni- a oli;in;;«\ llarfriist Scuit La- 
Kaio ami rlnninhi'r I'aul Muf an. huth i'<'f,'iil:ir 
njriidnTs tif ih«' t!'iij for more Tluin a yt'Jtv. 
Iriid sciisirio- sn]»]ioi'l, as docs- flic f[n<-ly 
v\ion-,'jil s^'Hin^' by \\\\\ Sinddavd of 

l;<dl Somid. Added iridn<:<-nn-n I s- rii'O [lio in- 
(■lnsi<ni (if -Irdin ^''arisi'v /«F"j(c?. iind a iiui^- 
LuKaiM sido on Milfti l>avis \^iy>]is. 

Keith Textor: Sounds Terrific! 

RCA Victor LSA2365 
Paul Smifh: CarnivalJ In Percussion 

Verve V64051 

l'>\'<'ry srrfcu s|rir'C'(ji<-iUiiir iiiiiSii: kavv 
niirk, ImT iii-'rt'ly sliiftiHU a ,<or ftf hrtn^TMs ffiVnl 
idianiU'I (o t-hjiijii'd iw t\o h)ii;»'»>r I'liAjiLfh. Soiih* 
ijf ilw »'li'Ci ii" i ricks ot^ iLrsi* allnnns nr«' 
uiiih' inirj'iiidiis. Kcidi 'iVxlor. ji l''r»"!d U'ariiii< 
;j Uniiiiiiils wha tm\v di-vls^'i^ (rliA'islon «-o[iiitn''T- 
rials, J ]iiM];;h t r»f drti vital ty.iw^c dnzi-Tt k<.iiii^'s 
for (lir ■■Slci'r'd Arltdii" ?oi"i<s';, Willi (ho aid 
of s"iind i'fl».'»-is lh<^ n^n: I p<n'i'nKsioi). h»- 

(Kakes r»Mlis[|r' i;l;»d<'(M'S *'if i^ucli i.nnos as 
I,nnn}i}j ()j /imiuhrafi . 1 I'^iftfi.'/ '^''J/, JlTld /^(';/. 
iJuflv Afr iivrr, Vhi- [iii r( icnl?i;- [»it ii( hiisiiifKs 
Dial is (>ni of Ih**' (H'lMiiary iijvolvoK ii t'lionis 
oi; U*uv fmys faring foiu- ;;irls, with (>iif,din'j'.T 
Iloh SiiupKidj n-coi'diTi.!,' oi\r\\ ]£yni\\y on i\ st>pa- 
raU' ohnnnid, i\Mt hy thf iiiiio I.McK (iardiH'i' 
iri (iiiislkixt will) \hv. roinastcrhit;;, X\h- ihdivid- 
nfil voirr?; an- licard from any point on ihc 
slaf^'i' nr all (oir»-llH:r, d«']K'ndin.C" niKm thr> r«?- 
(piivi-nii-nLs of tin' sccii)!-. The litlh- ]dayl»'ts, 
twv iuia.u'iiial ivo Mjid wiil hold Iho alfoiilion ri 
■]o( lo]ii;rr r)i:ih iio iftosl siudi pro(h[r1 imiK. 

I'aid Snihili (ak^^x <djar.in"«> o[' N'j'i'X'c's lii'sl 
vcririjn- mUt llii' jjcrciission Ihdf], and his 
I [■r>a1iii.'Ml Jif ihr llidi MiTi ill sroiv is hoiiml 
111 win with iiiaiiv phiudifs. Kiikwh In Jjiy./. 
(■Srrh'?^ U)v h].< )(.>;soriai i<.n with the Jolnmy 
Kifliai'[Js orrlH'sl rji, STiiitli [ilays piaun, or.uMii. 
(■t>lo^lJ>, harjtNirliord. -Lind tlu' kf-yhoard ;,'lofli- 
''uspii'l. vrvvnl pi-rcnssioii ]vd*-aso, no( 

from rillo'r of iltcsc lainds, rnad*' lh<^ disas- 
mms iiiislakr of Iniildin;; the xomid of a 
hari-isii'^onl (o }ti'i-idr in'oport-oiis mid fccdiTfi,' 
ir [hmii^^h an twlnu ».-lianilirr. Siiiidi wis^dy 
aiin^^ fttr aii f\iiri n\^\iiMi]u> t-lXrcl and maiii- 
railis ri li'Vi-l ai.ip)'0|ivlahr to I lie Kcylirtard in- 
.vilriiiiH'iiis f!iro[ivboii(. Any or ;ill run |,o 
hiTird ai o;i»-»- fioiii varii>ijs pidiils thioniLrki flip 
ap'iicii-s of iriiilti-ia|dii5;, sili'^J lilii'." vi'snlMriL: 
st('r«'ri ]]]i]ii'.'ssi<i]i is «fri>ji Haw a raw of 
mnsic IxiNc^ d<'si;:fN'«| tci fftii'rilmti' dilTonvai 
roiial ijnaliii.-s rrt the samo (mio, liudiwh.-d \s 
a rt'adin;: of Mniiin. ynf/ir, wliich wns oridlN'd 
from Our "Cavnival!" (■jrii;;:iilal cni^l Id'. 

The Chdrles Bell Contemporary Jazz 
Quartet 

Columbia CS8382 

As an nndr'f!^rad«M[.^ nt. Iho ("arnrxic Iri- 
f<ri(n1i! oL" Ti'Olinolo<,'y, ("hnr]t-s I'w>ll fonin-il 
rh*> < 'onlornpovjii-y (Jiiavt^d" in liJoS. and 

if: worktnl anniud I'itl.shnrirh liof^ro .^oin- i» 
U-f^'OV}^tto-\\'n linlvci-^Jity last yciir ro mko toi^ 



lii-iiiortS ai rhc rntoivoUejfiulo S;t7.'/. V'iMWn\. 
A IJinShiiid <M;t:aj,'oiiii'iU fnllowod. a>id )io\v 
tln^ inalcf'S its r<-rordilij^ dtdmi fliiid^'f 

(he !Jii!iivi<(^s of Jolin T laiiMii'^Dd. who also siit 
OIL lln' .iitvy which jinsscd onr (lie awards. K<?ll 
■Jins u'liitfeii c'liamhirr wni'ks mni sTriiiL-' (]iiav- 
sindiod u:idpv Xioliolai r^opaiiiikon". and 
/Jnnly rspfinscs lUo fusion lO" jiU'///. and «diissh 
■I'fq.l forms. AHUoi].u;|i Hi'Vrii of IWdl'is orii^innlr* 
iiiakr liiis siM. hr n'liiouilu'rs IhiK fnsioii 

hf'rins al lio)ho and allois an rqnal say in the 
jiroci'i'diii.U's to oaidi of his l\dlow vorkors, 
'rii\f 3]ii3t opM'atos wiHi ;i tinir l).']|;nM'»' and is 
^iSTrady *>t t\\v Ik:si inl<'jU'rjUr'<l t4J in' f«iimd 
anywin^rc in }tiy.y.. Rsp^cially sirikiii;^' in sioicn 
is 11]!' fn^juoTit inlorplay jiriwj'i'n I'-ill SniitJi's 
;.'niTar and th<' leader's idauo. l^rnnnnrr .Mien 
l:lairniAb ims developed n nniipie si vie (liaf 
always [qf.s in, hik] hassisi Frank 'ri'alirnnh' 
iinl au^rh's ihe njnst eOiiip]e.v rliyrhiiis. 

T't'Spite Hell's ela.ssirnl iemiin^'s, the (piar/iM 
f's[aldish"s jisi.'lf first ami rovemosi a.s a laavt 
of jazz ajid has tho rr'silieiH-y nht^tn-h any 
woi.i^lity ideas. In inrn. l-elil nlwuyis wrili-s 
wiihid ilic k'apaeities and rhai-acrei- of (he 
(piairet. TdkcI lir.-r tiicy sin.'ce(:(I in crealiiii; a 
fresli and iippeniiii;: ^rimp [u-i"so(i:tli1 y, and 
Kell laktH jiuiii of seveivil ciirreiil jaxz Jn-nds, 
Ijisleiwrs will he snrprised and de]i;;]]led l»y 
wiiai is ai'eoniplislieil nnder sijeh j^eentini^ly 
di-seTi]Hive 1i(U's h-k lofiu FfxHruK 'The llas^ 
lirl, and l.its-t i^fntiou. 



Don Ellis; How Time Passes 

Candid 9004 

Twi'nly-seVeij-yr'af-4:dd 1 "on J-^llis phiyi'd 
iMiia|>rt in a list of hhj; hnnds wit]»o\il 

loi'n'in;*' an\' paiT i<iila r ini]trinl as a sm1»msi, 
hj'cnnie in {/-resl )^d in Ihe work of avan t -jrai'ile 
elassieal m»tm [):»sers. and now is aMempIiu;: 
1o f'fM)]l)ine .ia:^;^ mid iwelve-roise teehnitjfie^. 
His dehiil ii'cnrdinir eonu's renipUdi' will] im- 
I)T(Ssi\-i> liner notei^ liy Xa< HetilolT and Huii- 
llier Sehnller, who nx^ntion a nuitdjer nf am- 
leinjiorury eoiiipriwrrs hni never ;;i'f around [o 
Srhoniiei'.ii. Tiie old Tiian of the nioveineiif inay 
Ui' eonsifloT'ed U»o ■ilal-cd lJ(f"Ke days Io 5>ass 
one uf (he avant-A'avdo. However, t1m> irnniiji't 
sfateioent^: Mllis. on Ihe iiv/- coniposit ions 
[OTserH i'[l. eavry th»i x;ini»' s(ran;;e lasriiin f ion 
a.s I h" V(jca) nifcr.'ince^i in (lie .s|jeee]|-:sojj;; 
drainris f)j" Schonljoi'y:. 

I'jllis give.s ll o nn>iid(eT's <U' Ins ipiJM'fei luncii 
more I'vr.MMlonk than any <lassii>al eoinptjser 
wonld dale allow in a eonc-^rt hall. His 
hnjn-uriK'jdmjtfl ^uitr., Nn. 1. whfcit oceii[>ies 
ail en t ire twenty-1 wo rnihnle side, inrl tides 
free-iompo .s«'eiions Uiat tax inniKina 1 ion, 
ItfHii (Jartor. hass, and drnmnn-r ("tiai'ie I'ersip 
liiiii in ft fanijusiic i}iythni joh aijrl deservi- a 
nuijin' Hliare <if iho cfedii for keeping'- ihc i>er- 
formiUKJij or^jiTdzod and swliij^inj^, Jriki I'.yaid, 
who alieviiates on piunr> ;ind alto Htix. eon- 
n-ilmres ft do^^iripiivc Africnn piero tilled, 
\\'ii}iti:, Ofio ^lUijKlion leff unanswerefl is 
\vh».ihF'r VAViif worrld Le an ationt avenit^e tium- 
pei player in a ron vcn ( ional jazz s- fiint,'. Siill, 
Ihen- wvrtt equally donhtfnl nionieuts ihirin-: 
1 tie eary pun oL" Miles Davis" ri^'ordin^' r:ir4'iT. 
I'rd( d'Orlcan.^ on^iin erod llie ij.ite at N'ola 
I'onlhoirso Studio.s. 

Jazz Arlists Guild: Newport Rebels 

Candid Stereo 9022 

.Iav;z aiinaks arc doMod wiili ivludlienx 
iianses. and (ho season that jjasifes wlflioiri 
ft few ^^llIvos hoin;; lired in one direeiion or 
ank'thcr is dnll indeed. 'Him iiiuiMal Xewpnrt 
Jazz I'eslival nsn;illy prudnees a few Bkir- 
]nis)ies, i»n( i)io erowjiini: aehlevenieiif of the 
Pj<il iiro.trrani "wa.s apparendy the conccM 
v'iveh hy A nOnveiiafi'd ,1 ndy * Garland. LrisI 
yeni'.s atVair w:is an enliroly dilVereiil matter, 
an«l lieadltnes ahnnt l»allle.< IjHMwr'cn sifei'* 
ri<iiers and PoMlt' (disri]T«Mi news of a less 
L'ory leuetifni "o the Uoinan Moliday ajuies- 
[dii-re «l KroL'hody Park. His.yenlin^ JinnKiciiinii 
;iarhen'd m-arliy at Cliff Wnlk .Mainn\ wheifp 
iht^v made a slaiiJ for ihe ri;Lr))f ii* piny 
wiflionl (:ohuh4,'rriai re.-^rrielions, amd thts 
reei'-eadnn US ihi-; pvcnt Jirrivi'S al (he ap- 
]M'opri!i(u njomonl to serve as a reniituler 
[liar a ja/y. fes-t ival can avoid t.'hft<js and 
sMll he oxcilin:^. 

"Tlio iiitr icsiival Sut^m rdioni ili*^ mnsii?," 
says ,Tn Jones to 'oxplain ono V0tL*rnir*; re/isoji 
for Jtiinint; the rohoJs, and he wat* MiijipOriHl 
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world slatidard wherever sound quality is puramount . 




mictx>phones 



today's choice 
among professionals , 



ullra'Compact 



UMDYNEn 



Smallest unidirectional 
dynamic microphones 

, . . less llian 6-in. Jong — 
yet fealuie truly unifonn 

cardioid pickup pattcni! 




jamily 



MOniiL 34,S UNIDYNE Ul 
A strikmciy motiern. m^Littd. comp:ici. ricihi\k-cighi, 
quality imcrophoni; ilv-iiynciJ far wijc-injigc icpro- 
iliicMon orvc>J<."C and mu^ic. Rffommcnclcil I'nr iiw 
in line qu;iln> P.A. ^jstems. (yfc rc-LOidiiiL;, 
f*ro".'iilL'S si\h>f"rn:iory cjpLTJh(in [in<)cr 

\tr^ ;iL'iiu>[ii: tJoi^fliiioiK— rc<iiiL;c<i or dim ingles 
]Mohl<:ni:; dm.' to l"ci;Jlvii,'k mKl biicky round noise 
p,iL'kiin- I'crn^lis p];uui^ii;Rl i\\ ,i iliiUinLC rrom llin: 
pcnormcr 75",, grc;ucr ihun possihl:: \vi[h onini- 
duccuotKil microiiluMK.'';. Kloid vvhciu ii tlcsired 
\a V^y* micro pi lOrn; iimlI \K:ii;hi lo ;i rnininnin^ 
,(nd >[iH rctrun in;i\M-inini opin;i[in£ lilliL-jfrwy. Fii;- 
qnoML-y Kc^ponsc: 5(> )o I5.0CHJ cp-i. Imi'Ldnncc: 
lJii;d. K.'MoIlv oriDw or hi^li.J LciigUi 5i -|^,"; dum- 
cicr Ncl ut, i/i 111. tlo'; L'.dili;). p,icknpi;'d 

NO, 545 5;N5.00flil 

MODl-L 545S SWITCH VLI^SION Of 
UNIT^M: llf 

All t!ic pciiotiruiuc i.lurriit-icr.is»ics f)ic- n»Oillcl 
545 LJriiiKiii; 111 iji :i sMriil-nioum vCrs'lon wiit!Ii 
oii-olT s^viiLih [i> f4mir[il [he iiucroplionc cifLiiU. 
The •ivtiicli K iin iiKctiraF pjri n!" di<j rccL-puicfe 
;iiS'«.T;[Ub3y ^md is a .-iridc-KM.ilk [ypc sii^iicli. New 
impirovLiI SL:rf-.nJjus(i[iy '"[losihvi; Lioi'iiin"' lifirfiniie 
svvivel iicmiiu tiUiiii; of tKc hc;Ul []iruufc;l-i [SO' 'sd 
[h:n ilio microyWinnc <.\nl bi; :(rnn.-d ;il ihc f-nui^c oi 
sound. Ideal Ihv lii^li-f)Li;ili[y |iiibliL" iidilrctii. tlie- 
ii(ic-<.(i^L;i; lioiind sysicnis jixl ccvjortlii^g niipfkM- 
iiO[\y vJi'rn." Lin on-f/l" ^^vjicii i>i rmjidrud, f(fi iruc 
iinidircclional clKifiictcn^tKS provide :in eviiy solu- 
tion 10 ilio fi^Uilbiick prol^lfiTi in r ever he rim 1 l<h;;i- 
UOiK. dr;vrii,, f',,;" Fcngt]> (wo\. ineliidirtig 

s'U-ivdt. Nc» w[. lbs. ilcss c:ib!e). pyukaced 

NO. i45S' S^*>.95 fBl 

iV^ODhL 546 BkOADCASr MODEL 
UNlDYNIi [J I 

felKi-inIiy Jcii^ncd ;i)Xl jtulividunlly icMcd (o Jiicct 
llht r^qllll'ellit■^^r•; of (he hm:jdi_~^il ;iin1 tcScvV-ikm 
ilmiro veil lis crjlieiii Ihuiilcr-sMpi; cound wi- 
(ejus uihl hiiil'.csi (iu;iUiy rccorvlin^ .ippiiciiMons, 
l-lcid \s id^in clo.^c (olcr;>n{.ei in I requcney rcspoii:^.'. 
Afi a cinOiiJKHion :(5;iiiis[ nicclKinii;;if vjdi'inion 
pickup heiv.i.<:cji ^t;ind iind misiopboiit, [he 546 is 
[Movidiid wiih ;i shock-iiioun) Kol;iMaJi \inM ot 
live-riihhcr coMsiiUL'iinn. H].cho^;[-<|ti;ilily Cumion 
cnhic ennnct(oi. I.ifclinit i,Lnivol pcrn^iK lilliiiii of 
ihc ]ic;id [lirough lyO' so [fuit microphone (.mii bi: 
atiited :i[ iht source of sound- r-jciJiliiTCj; oivliesiriil 
Hsiuccmedi, fvrmii.*; bL-.^;! miliyjiion ol" spiice in 
s-inill sUidios. and pro^ldus pr,iciic;il!y compieie 
c»(CtU5[0[i unv«.;in(ecf noise^>5. On-of!" svviicl^, Dii;il 
ln>pak(nce swiicb (.10-100 ohnu or 100-250 olims). 

di;irn.. 5'],-," loni; /noi ineliidini: >;\vi%cl). Nlti 
^■i. I lb. (Jois cable). n;iel;ii:cd v^l. 4 it^, 
NO. 546 SIJS.OO '(Dt 
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to protect his record 
collection against 
stylus wear... new 

ROBINS model SG-33 

SYL-A-SCOPE 

Notiiinjf iiiipailS the clarity of :t record 
like a worn stylus , . . yet nothing is mort 
difficult to recognize. By the time stylus 
wear becomes audibly ov visibly detect- 
iible— several of your prize records may 
alreiidy l^e damaged. 
The new SG-33 SYL-A-SCOPE is a re- 
markably reliable instrument for detect- 
ing- stylus wear. The magnified, ithimi- 
iiatcd imag-e cast upon its screen reveals 
excessive wear . , . and damage with re- 
markable clarity. What's more, you can 
use the SYL-A-SCOPE with most record 
players without removing the stylus 
from the cartridge, or the cartridge from 
the tone arnn The SG-33 uses standard 
peiilight batteries. 

With detection so fast, so accurate, the 
SG--33 is the ideal way to protect your 
record collection from stylus wear. See 
the new SG-33 SYL-A-SGOPE and the 
SG-66, the Professional model at dealers 
evei'ywhcre, write for literature. 
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111 liij^ Ai-rutn liy Hoy V.UWUVAf ;iuil Coloiiinti 
^^;^^vk^l]^^. TevlmpK Ihr lionllhiosl nfii><v:l of 
"lit; orii.inr pruji^^U Wiis tho <l<^cisi«>n oT i>r- 
irahi'/ors (Miiidic Miiiuus TioaHi to 

■(v<-lconic tnn.sirliiiiri of alt :i;:c ^'mups Jind wol 
•M^i- urniiiul liilc-s limHint; ^ity^■s. rUiTis t" 
fliwr;iifl sr't i.-jn-rlory mitl mi\ tin' oklor arwl 
yoirn^'<'V .iazy.nn'ii (n)n'<MhiT in in:\v i:r(>upirij;.< 
t\U\ nM ■A\wAy^ work him hi [nm-licr. luil 
idon WHS finiily impI:uiloiL As supoivitJor 
nf (lie sliKTIrt K/'-s-si«ins. Nat lIciilolT drivOK tlio 
Mi'iiil a I'll 1111 1 hor hnmv, Imviii^; c.vcn.ixod 

i 1 II ji ret H iT> ( u Vx-r Uwm :i ii r'/'Si . 

TIio Ariisr Cu'iU] wfis r<>nn4Ml, wUh ihv 

holp ol" a r<'\v liitii HlMrliTN, aflfr tJio r*'1>rta 
ro1nrnr/l (n X^w Vnvk. Tlu' inientlrm <o 

/■Jin^ic t)wi (ypi' (4" proirml imiiil ^'« nii]-< xmriird 
a( NVw'3>oil. \v;t>^ lafldn;:, liiif nu silliaiifc with 
C:\utV](] *U<] •iid i>[U'(- Ml" (lie ?.;mmti) n>|];<^lh<^r 
in 11 Knitlio. 

V(»iiHMii cnllirlors may \»- vi-iriiiulrfl of a 
>;iiiiilnr iii<i<l<'iii in fulhnvin^ llio fiisl 

Rc^niiy <if»0)linrin cnnw-rl Jir (*urin^L;ir lI.'iU. 
\v]n>ii Mill rii[li]<':r vrftinlod prolnKl intr CiiU':!- 
Knans al a jaiii session lov In^ rrtiiiinnrltur 
lahcT. Afloi' [jlnyiiiLr a inoiiior;il»]i' ]mr^. in ihc 

Kiissfll. arnl i^IIum- ili^^sldmls in rciiSH^-rt llio 
[■(iiiso rif fnvflly iini)r"^"lf^''d ^i^v.^/. on tin* c'olr- 
Uratfxl Cii'-nrfiir JinnjJ iiml i-tiynr/nc Dm p. 

More n'rrijl- iiuvjUIi'Th niii^'ht Id' [li'awn, 
hilt iho i"a<t Ihni; (^hlrufroiius of Ui<" i^wiiiA' 
ovu i\y\<\ ttio NV\v[)orf vo^hcls oi" tnrluy Ivolli 
v;ilup rlu* saTtn- hasic prinoi ]>!<■>; vliouUl nat ln'^ 
n\-<>r]<w>k<''l. Tlio linttl*' iinilf^rfrikon liy \hf^ 
roliols i>? an Hn^'innt rtn<'. nnd it" will nootl 
10 he. r<4-ouis-}i( a;,'(iln an»] niriiln. The yoinifror 
niodorniriri^ :ind thr h]<lor playofR in tho 
v^irloiis irrmi|)K lirard hrtv quickly find ;i 
(•(^inriUM] ci'mmd in llio lilnfs. with Mln.snH 
load in;,' fho wiiy Iji a hi"illl;\nt iiAPS sn]ti on 
hist own lid l\h .\f fi,<icriou.'i l^liicfi. .Timtny 
Kncpr'-i*. l''Tio llolpliy, njid Ti>mmy Klana^raT* 
f:\U In lino iind hivna on riolily cv- 

|)r*?spiv(' sol"H. The si^«f;io» l(^^(^I^^1lt ^^ln^:l]f; 
and Hoy lOMiIdui' Tuir'^lhor in ;i sfudin for tho 
fii';>t rltiio, and thr rapport oslai^liKhod he- 
twooii lliom is r'sjiooijWl.V cltiKr (ind rcwarflin^r 
oTi two QiiaiHi'l niindioia. I'^ldridsc dclivcrH 
rhon;rlHfi]] Hiid inolodif I rnmpot: lino on ^Vrop 
Your 'J'rotihlrn In DrcnmK as .Tn Joncn d:incnH 
(liroiji^h n drum clioriis. and ihcn T^fin.;;aa 
iinpoli^ ovoryono to proKo dooply in(o iho 
I Uhics av'Jiin "ii .\fr fi}}(l You. KldrkU'c playn 
I supcrldy, an[l his hliioR ^^onlinionts arc worth 
I ihr. pri<n? oi' admisi^inh nlono, 
I Noiio nf roliols pmlonds to oxi"f>nd 'the 

i \ tan n d a r i n s r i f j n ?; z on Hii s o oca s ion, h\\ < 
l^nolvor Tjil t lo showH orl^^iTiality In f!0^irin>f 
a drum dun( for .lonoH and Itoncli (tn Ciiff 
W^ilk, tlio only ;]vr;inL*<^d piocr' of the sot. 
As tlio raf(i/l oxr}i:ihj-'<^s linfvooii tho. por- 
CMEslon ovporls aro inoro iniap;inafi%'o (li.-in 
niaxt, Tjiuli^'w (<islc is ^-on.'^idorahly lightened, 
niid ho loads \]\r ^n^r-miilos wilh stronsr. 
vivid \ nimp' t xtiiroTnmi ( s. Tho m(?r'Hncr nf 
fho Twi\ t\ny)r\mr.m is jirinMi»*r firs'l, in j;foi"no 
af ]r:Jisf, find (lio ri'(-c»rflinjr l>y Tloh d'Orlnnni^ 
of Xola Sdiditis dooK Jlio piiir fid! .lustiro, 
AIf-o hi^dily <»nVotiv/' is Mii' sioivo Idorid 
hoiwocn Alilicy T-iTifoln's Miirdihin^r voir<^ .ind 
Honny Hniloy's doop (r^iinpot tnnns on Tniti't 
■Vo hoil y 7f uf^ i n c a a . 

Kid Ory: Kid Ory Fovoriles 

Contemporary Sfereo 510041/2 

Tri('s(; pprfonnano^*.' worn roloas/^d in 

nionopiionir? v/i-Kions in the day-s whon it 
wjis kMH poKsihle tn pnroliasn a lO-inoh LP. 
T|]e lavis'h r(?par'kaj;int;, wliioli inolildos plioto- 
trrapli^i and ;impk nntos (rafin;: Kid Ory'n 
fahnloiiK fiarpor. also prnvid(>s llip nllcvnnttvc 
] c\\Ci\rot nf hoariML' tlic ;:rojil: tnllfratr^ rvoin- 
, ]>onisii^ Hfonip olT in sJ/^rro. Rf»y On Nann. who 
on^rinoffod i^lt*' si>ssionfr, hfi.:,'an -^v-orkiTiir wilh 
Mio hand wlii'ii Ory rojoinr^d ilto ]ahfl abont 
(hrcc! ypars liot'nro. Tr<^i:f hr-i tlioy Korooodod 
in tnrniiiEr i\y\\ iho firsiC Td"j5 to rocroato 
vividly and roaliHtiojr]]y i\\c sound nf a irn- 
ditionnl hand. Sidj^rahllal salos oansed other 
companies to S'fiek np tliotr onvs. and thn 
(piJility of .iazz rcfOTdin.cs Wo-ran rn improvo 
tn sfunr qi]art<?rs. Srepo«> t(.'OliTiiqnos hav(? also 
iniprovi-cl ^rfal ly since ll?50. nnd T»n Nrnii 
Vvonld Intve ijrtle trouble dninfj a botior job 
today. Th(; fnniTi ndvantriirc nf sitereo ^n thb 
ilist£tncc is tbe ^xtra room giv^n the riiytViul 



scotion. A h'l^x (dmnky ll^^a^ losnllx. aiirl thf? 
dviiannc pnl^c ^>f WeJJman linmd'ij Itawa iiml 
>iinor Hall's diiiiiiH i^ ii^dd and liffin^:. ^ 

A(5 llio nldi>st living loador. wUli Jl t'Jl h 
hii'thday comln? up next Chrirtl^miiJS. Ory ofton 
H^archos v;ijrily for sidonn^I" of *qn]id rx- 
tK vioni r. and omipoJcn^ n. \\\n Itaurli; bnvn 
boon onalic dnrinu fbc Insl dfoado. hnt tlu' 
ID.'in unit w;is on<' of ibo bi si . Clarinotit;! 
I'hil (initios .snpplios the pruptT N'tiw Orloiins 
tlavoriiiic on Wcnru UlucS, CfirrldA Love, and 
Ilnfh ,^ofict}/. Alviii Alcorn iy an asKurtjd 
load fvnnipot, and Oi'y ooinidics wirb snrli 
xpo«-iriUiof; as Do What Or;) ^S'wiy, M'jotl /JidtflO. 
ami K)!, Jill /frr«. Aft<'r two volnnitb' and 
Krvonrof'n niiiidUM'S. OryV trnndmur ;jlissandi 
aro us ru;,'j;od Jind p«»\v<-rfnl as cvor. 

Cannonbalf Adderley; African WaUz 

Riverside Stereo RLP9377 

Tb<'^so oorcinnnial rliaikis sipiial ('nnnnnli:i M 
Addorloy'x crradiial imi lo Mir world nf bij: 
bands, nnd tho solo rntrnt iv f luif ibo 
oljrhfnon-piooo: nnif opovalof^ ojdy in a afndSo, 
'I'bo (iMo inno is a s|dvi(od T']ii):7isb jinpOVt 
whiob liit thn po[ji]liii*lty cbjiirs as a sinj^lfi. 
Iioib in Ibi.s wr-sifui nnd (ho ov|.;iunl roadiri? 
hy Iho .TnJinny njinkw<^vM] ordicsfr;i. Kmln 
WilkiiiR wnHcid onf a spankini: new arpan;^f- 
mnnt for the Addorloy trrcw, snd tho I/'a(WK 
alto sax is foaiurod or ihr lirsh rorordiiifr 
of tbo (ialr ^inoDomjolt lilno fo atlain 
K(n^ IIS, ^^']lliiTls nlso nniarsos witVi toll In i: 
offor( on sMrb topical small-trronp favorites 
as M'cfti Count niuca. Thn Jiptfttrn, Kcll)/ 
Blue, nnd Hhir JiyriKA Grnnvc. l!oh Hrnok' 
mcyc-r is omdifod with I'll Clh^c -l/i/ l\ijr!t 
a n <1 ^' f Ii t 'J'ii o I }>} ^locct )i I ' . 

rornorist Xat Addorlcy f^hnros koIo lionnra 
with liis Inotlmr. and tho wlud^^ ^roup drives 
t'niinnsly and jrlvos a snr^rln? liff the on- 
sonihl(> passa;,'os. A bnnd of this sort f^onld 
fiYl (lio dnn/-f fioor al Froodomland oi' :^'iinimcr 
yosoris. and booking a^onts aro misfiinjr a 
hot if ihoy mtdoroslimato thn vahic nf tbii 
Addnvlpy naino. Tlmy should havo no troiihlo 
f^nllin^ n siniilar hand on a soasonal hnsis 
nosrl year, Solo.t; hy Brnokmoyor, Oliver Nel- 
son. .Toronio HicliJirdsnn, and Wynlnn KoUy 
barely tap tlio hand's potontiah and tlio 
rf^allslic storoo of Uay Fowlor's onjrinoorinj^ 
at Pla:',a Sound i^tndlos makos this n«tiiij; 
sound liko a praniisc of tli'ihirs tfi XHirfta. 

Bill Russo: Seven Deadly Sins 

RauleUe Stereo SR52063 

5iiri(:(> Eill Riisso Introdiu'cd 3jIr rohrarsnl 
or<'lir<ctra rm this lal>ol in an advontnrous LP 
onritlod "Soliool of KoholUoii," It has per- 
form/^d in (;oncv>r(: nnd an on.a:aj;omcnt Sit 
nirdJand loft tbo naiivoK tliorniiEhly aHtonnd- 
c(\. This ,scrin«''l finds all t\VATily-two members 
Tn trip fornt, ri^atly lo Mr'k olY ?i full qmua of 
sin;* wilh iinorrinff aim. Tliissn's work is in 
H^ht snotloni^, with aii oprninz tliome and 
the roqnisite Tinmbor of vn viiUions. Sin rohjik 
wore amnn^ ibc oarlies/ blnos .and jazz com- 
pof;<^rt; have di-piolod tho ploaj^nres of sin hc- 
fovn. lull lli]?i.^o ,ilf:o dirocfs a devAJvtntlnft- ni- 
tack on his snli.ii:ot. TTnmor and satire are biK 
most oAV^-trvo weapon.s, and he lannohes them 
nn barlved yolos< by T>oiiiR Muf:ci. P.urt Collins, 
Don Sohr>sky, .Tobn OlaRol and Don iSikltcn. 

A f|iKirter of roHos, captnined by Seymour 
Ha rah, helps r.o dispose of Lenhct'j/, aidod hy 
the lampoonins trombone of Pill Triton, Kon 
finffcy*^ baKR trondtoiio i=i deployo^] nj^aln.«it; 
Sloth, which takes* fli^rbt nndor Kd Shaui;Ii- 
ncypy'^^ percussive Idows. The hirj^c insJru^ 
mentation and the skillfnl orchesfrntinn*: rro- 
are many sonio deli;:,diJ,s in stereo, liowevov 
sinful thoy may lie, Rnsso roirios olosiT to a 
union of jnv/A and olassknl fonaa tiian jiny or 
the advocates of a mn<?ical "third stream," 
Tii.it: th(? term is never mentioned on iho linei", 
and fnll appreciation of Riisso's invenliveneHSt 
p ro l> a bl y will he roa li y.<i d on 1 y in yea tf to 
come. Happily, tlie mnsic is lively and iDiol- 
lipilde Y\i;h.t now. 

Bud Shank: New Groove 

Pad^c Jazz Sfereo 21 

As tho iilbnai title indiOntPSn Bnd Shank 
plays in the hai'der siyl& now in yo^iie. but 
the -lare's sinpriaes ai'e ins return lo baritone 
sax iCiid the debut of n proiliisltig youtlg txtim- 
petcr, Siiaiiili l^^t Pi^GOi-ded t>Ti baritone with 
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f-'Ui:i l!nli<:C in 1.05-!, ilml even llicil lilH (Olio 
was wiirmer ftinl more t'liily tli:i7i i"iis)]ioiist 
llf Hn> iliiK- lli'-hitrd. Sliiiiid ciiIIk IVir liis >;i.r v- 
Ircs coil rill uc<1 fo ij:Morf. r)io liaiilooo in invor 
of liiK Kmoollior fl];;}irs on fhiic, jioil jilto or 
Knxos, S}ijuili's rrirroiit ^'J"0I]]( \vor](8 
^■■KlJllllly lit tlic Urirt Tim in .Malilill. ;mi(1 (ho 
li-niioi- !.■! fi-co i(> Hwiicli iiisliiniioiil.s iW will. 
A liisiy Hurry Carnry infllioncc in oviiiciil oil 
KtlUril f^<:iT)illr!i:, nini Sllllllk'si wnv Willi ;i luil- 
liid is- iliroer ;iiul uiiiiflKtcd 0« his own 'J'lic 

f'.iriiioH JniiPS is lln:- yrtinnxstfr lo 

iioii fl[(> iiMiido o/ llin lute riiffnivl Orown. iiiid 
(lie roKoiiiiil;ini-<^ lio/w('t:i llio )\vo tniiiiiiolors' 
li.nllnd .slylo>i iiriK'itoii!; (lie f!OS!(ion. Sliiiiik's 
nirn K(.iiri<l on I'oiir ollior titloK rcm.-iins loss 
iiiironiiUijii- thuii (lio Ii.Trilfr plnyerK. imil lio 
oriiiiploiiioiils tlif> liory tninipot poi-roody in 
sloroo oTi siu-ii Urislf toiin^o Tmniiiors ns White 
IJl/lit nin'. nnil U-»/ You j\'r.riln't. FIi.iihIh l?ii,]i- 
liiir. i:iii(nv, (kni-y Pojioook, liilflH, iiikI di'Minliior 
^roll I.pwi.< coiiiiilcto (lie tiiiintcl. 

Jonali Jones: Great Instrumental Hits 

Capitol Stereo 571557 

Ttik1o!u'1 of nllowiiij; Tonnli .Tojios? fo inal:c 
Hto .iflv,z .-lilniMi ho fjo rirhly (1cRoryoi> hy now, 
Tjipifol hns xooo (it to dolivor riA'Tiioous 1 i-nm- 
))o( info flic iiiI(1k( of n vocnl crroiip eallrd Tiio 
^^willsinoKf <!;horiili>. Jonos mrinaLrofl (o iiko 
iiliovo thoso s^l^ro^]^ulin^^=^ nnd oonio awny from 
flio (irRt iiioodnK inisoadiofl. Proiisrtit ImcK- for 
a socoiid onooiinfor, lio pIiiii;;oB In holilly ami 
r'\'oii siiroo(^(lfi in prodding aiKl imllliiir flio 
vricnlists in a position less* roni n(o froni Iiik 
own hlch lovfl of porroi'inaiioc- Af lonsf. Ilioy 
Korvf: to onlari;c tlio storoo (llnionsioii.s In 
wliioli .Tono:^ opr^r;\fofl whon worlvin^ widi only 
Ills- rliydiiii fioclion. 

^Vl'tll oxtni rooTii fn phjy around in. tho 
I riLiiiin'iiT di'oiiw lil« irnitod ways< onOo in n 
w'hilo and opoiis up cnonxh to clvo a ulipllt 
liiijf of how ho wnidd soniul willi n hi^ liaiul. 
Tito dozoTi hits soloolod nro >ioto^7 for niolodlo 
coiiiont. iiiK nil havo oonslKtoiitly doflod at- 
it'inpls 10 provide lyvio-c orinnlly as ni<>niorrd)le. 
Tlio voonll.sfs iniifalo insl rOnioTit.Tl rirt'i^ or 
iiLyotit npprnprljilo RC.T ( phrasos niirl cnaf 
thon> traily a hoof in Ktoron on nuivio (lif^nios 
('roni J'i/niir, Thn Thiril Mnti, and ^ff>tfliy^ 
h'ou/jf^. Piani.sl: T'oddy Tiraiinon. hassi^^t .Tnlm 
rirown aiifl drnninior ^Joor^'o I'^OKfor loyall\' 
HKpply tho (iiTavtet'a OaTiooahlo sliiilllo rh>'thins 
oil 7^00)' J'r.rtple Oj Pnyi^^ Cltcrr}/ Vinh, and 
nU.epv f.'ifiooti. 

Bob Gibson: Yes I See 

Elektra Stereo EKS7197 

Thi' yrmlh \vU>i ;i f<rtOl)iii£; yinrHonjilil y 

<-j]TMit. whoro tho ino^;t. sophlf=tirntNl muUfnnr 
fiills nn fii^y prpy to hoyi?;ii lii;:!) spirits, nnd 
l!»>h <iihK4kTi lias onjoyod ltiii>i>y }iiiniinp: 
>'<nrMn^r au( kovcm ycArg Tint: tlm fiiiv 

h:tfi lyMiyi^ Car tho boy (o fcfrwv nl(l<>r. aiwl Clili- 
KOn's clear lienor voim ^lii.'S" moro dnonlv 
ini'o fho siil»si;inrG of a doy.on sojiirs on this 
fliAM oYov iH-foro. Pan nf ihis m^w inntii- 
riiy titOKis from a rtmnhr^r of Jirnnii;<Mii»Mit^-' 
U'liirh r'ihson \voTko<l nat ftlnno or Willi Boh 
r:iTi]j), 1]]K rolloiijcue on Tnaiiy oliih dnlns;, nti/l 
fhry jrivo incr'fnftf^fl dlmciiJ^ion ro siidi tVA- 
(iflion;M iriolodies Ji>l An/7 llf/, Gi}f/nyr)f 

:ifrjity}ttfvi, J^iifl Weil, IVc??. Wr,l!. Altlioii-li 
(lie Kf (liii;:?: iiioorporjiff; iiU ihni Oil^Kon Iuik 
ImriiM nhoiit ploysln^ rh(> p;itrOhs, Ihoy 
;il*;f» )1i<"!ii/1p ■^Oi^it oxpf riniK'C }i-ts (;uii:lir 
him nhonf r/»\'/5iiliii.i^ lln'^ iiiTior mnoiiiiifr of a 
sDTifz. Not tli"t nny of r^ihsnnV iiMfiiral 
pluillirTico miRSln^r, hut- proper t-omiirrinir 
iz'i v'os i 1 ii w i ry n t: ro n ;r Mi not too <om m only 
,pfifts**sj;<'(l hy the )/oun™i^r crop of foUk cntor- 

nihiiirtn. 'who first niudr; m vep^i tai iim n( 
fliir'a^^o's rr;it-0' of Horn, .lonvnfycfl in Lo^^ 
Aiiicolos for tli<> iv-cnMiT]ir. whoro :i local 
vucnl Ncplft nallffl (ho <:oi^]jol Posirls is 
miikin); ifs^lf knO'U'ii. Thoy inrrot on stovo^ral 
KolooHons. and tlic folk Hin;ier'^i liPixllliy 
onibiisiaym mcrgcH ox'cit.ingly wirli the 
volcanic forvor Of tho .^cospol ST"'^iip, purtii'iV 
Irirly in tho Mtorco vorpion which .Tolm N'nr- 
nmn engineered at RCA's W^PRf Coast stu- 
dio ?t- G ii >s on Is also mo r o selec t i v e of his 
matol-iill than many cn^n temporary banjo 
pickors. Ui:ieoverin{r oUoice Horns rrcoivdod 
as infniqnpntly as the litlc mno. Thttlt^u Hull 
'Jhii, and BIubs Ayound Zft/ IJend. 




is the first complete stereo tape recorder under ^475 
to offer tliese professional features and facilities 

• 3 separate heads : record, playback and erase • 2-speed, 4-traek recording 
and playback • synchronized sound-on-sound recording — no limit to num- 
ber of 'parts' that can be added • reverb and echo effects can be introduced 
in recording • monitors direct from tape on monophonie^ — not signal 
source • self-contained, stereo playback speaker systems • accurate footage 
counter for precise cueing • transistor input circuitry for lowest noise 

♦ automatic shut-off at end of reel • pause button stops recording or play- 
back instantly, to be resumed at will • separate bass and treble adjustment 
selector switches for playback • frcciuency response : at 3% ips, 40-15,000 
cycles; at TM; ips, 30 to 20,000 cycles 3 db with less than 0.2% flutter. 

The new Korting 158S, is a professional instrument by every known stand- 
ard. It has stereo microphone inputs for live stereo and monophonic 
I'ecordings, and it has inputs for recording from phonograph records, FM 
and AM radio, FM multiplex, TV audio, etc. — directly from the signal 
source. Recorded stereo and monophonic tapes may be played back through 
the built-in speaker systems or through external speakers driven by the 
internal amplifiers. 

Despite the unusual functional versatility of the new 158S, it is incredibly 
easy to use. Convenient, positive— action, push — buttons control major 
operations. And every function is color-coded for 'left' and 'right' channels. 
Model 158S with 2 dynamic microphones. S369.o0 



MODEL 1 14— stereo record /playback tape deck, 

A track, 2 speeds, 3 heads. Same features as Model 
158S less amplifiers, speakers and Kiici ophones. In- 
cludes prearnp-equalizer for record playback. §279.50 

(less bast;) . 



OTHER KORTING TAPE BBCORDERS INCLUDE: 

Model 138, self-contained stereo record / playback, 2 heads, 1 speed ips) 
$339.50. Model 13G, % track mono record/ playback, 2 speeds, $219.50. 

See and hear the new Kortings at your hi-fi dealer, or write for deiailn : 

KIMBERLEY INDUSTRIES. 346 W. 44th St.. Hew York. N. Y. 

CANADA: SCHNEIDER SOUND & EQUIPMENT LTD., 193-195 SPADINA AVE., TORONTO, ONTARIO 
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Closer to the music itself, . . 



^ new exciting ex-p0rience in high fidelity 

unlike anything else you've et'er heard , . 




Superex 

Stereo/ Phones 



I 




Serious, discriminaiing mtisic lovers 
are di s coven ng t tie mn hi-li cuitipwieiit 
that makes possible a new unique 
and differently beautiful music experience 
worthy of ttreir most dadicated listening . . . 
Stereo earjjhores — now raised to a new 
leirel of perfection by Superex. 

Pure stereo - na muddling due lo room bounce 
and scramble, true stereo - separate 
dynamic woofer, cenmn tweeter in each plione, 
crossover networks; full 20-20,006 
cps range, S-18 ohms impedance. Made in U.S.A. 



IL. 



MQdei ST-M 
$29.95 



U7iiiiuc slfi'. i. Intimate. PrwaU, Qmat. | 
The tumid shict i,n< . . . jnsi ijan and tlie mvvic, 

Superex— tbe first and onty Stmo-Pbonos with separate woofer anri f ' 
tweeter eiement in each phone anti crossover networks ^ 

pere^x Electronics Corp., 'l-fi Uadforrt f^lace, Yotilters. New Yorli .^AJ 

JH 



THE QUESTION: Do you know where you car find information about 
thi« current articles in magazines about mrcrowaue^, louri$p?!3kpr.';, tslpvL-sinn 
repairing, electronic musical instruments, traveling-wave tubes, transistor 
amplifiers, oscilloscopes, or any other electronic subject? 

THE ANSWER: 




Not a new publication, but one which for over ten years has served engineers, 
libraries, experimenters, researchers, hobbyists, radic amateurs, radio and TV 
repairmen, and anyone else connected with radio or electronics. Covers radio, 
television, e/ectronirs, and related subjects, and published bi-monthly as a 
cumulative index throughout the year, with the last issue of the year an 
Annual which may be !<ept as a permanent record of all electronic periodical 
literature, 

LECTRODEX — the electronic magazine index — has been expanded to in- 
clude over twenty rive publications rn the radio and electronics fields. Sold 
by subscription only, $3.00 for one year, $5.50 for two years. Back Annuals 
are available for the years 1947, 1949. 1951, 1952, 1953. 1954, 1955. 
1956, 1957, 1958 and 1959 at $1.00 per Annual Postpaid. Order your 
subscription and Annuals today! ! ! 



RADIO MAGAZINES, INC 



P.O. Box 629, 



Mineola, N. Y. 
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Shelly Manne; The Proper Time 

Contemporary Stereo S7587 

This is a shKlio nu-rOiititUi of tlir nmnul- 
ii'/itk lor Uio film "TLo rropir Tiiiio," iind 
miMiih<^Vs ,(f Slu^Tly Mjiiiiir's xr-NdM nro ^ivoii 
iiWtro roimi 10 (U'Volop sulns ih;ir whi-n lliry 
iinin'ovjHt'd (iri^ihiil Sfi^ri'. >l:ni]ii' WMt^ 

fiiV'<i-^''<^ TO billWlli^ iiiirsirjL) t'hiU'cN liv Tkiii 

r.jni.i:li]iit, will* wvilor. (liroclt-r, pnnluiN-r. 
;im[ sr:ir <l(n^s just :il>niiL rvr-vythiiii; Hsl* Jn 
tVk' pnulnclion. ainl his i>nirrs \\\ :ivo'[il 

iJfjJMnlo-j.-ixz IliiU is citrrciil.!; so j.wvpiiliU- 
in mtv%'irs nnd K^U'visitm, AiHuirrr tly inmwnrr 
fliuT Miles Havis hat! ali'JTuly inriu'O ll'io sstriu? 
ivit'K I'f" :i FiciJth TiIth. .Msitihr d'cidi'i) tci JVt^- 
sjjrji hln t\w\i i"ioi[s iNilcs snul Iwivo ilict" l*'^- 
iluw th«' Jiclion iiy inivrmvisiijn,' lui (Ihmiu's pn-- 
hf'l"^>r('h;ianl. 'I'lti' plcfl r<'Vu|vis .nipiiinl 
ytmn;: lovo JMirl a srnsilin' hcni \y\ut ridilfcvs 
u'h(>ii rlu' ]iv('ss[in'S M mhilr^rr'nci.^ ln-cin]]*' Um 
ikMK-U i"nr liini. ("^iVjIou's 1 niwiiJi t . accnui- 

l>iini(Ml by ^IrUiivrV; tosjiinil ilrmii ju'iiMiirf. 
undortj^kos thr it.'it'( of tho hf»y licro. Kicki.' 
KO!inir;t's rt>iinT >^riN !->'»r1 r;iys rh*' viriuons 
lirj'ofin', ami ^'i^■1^J^ Kcldniaii's viiirjiliitrp hi-- 
j'OiiU'S 11k> llii'rm- iiisl I'tniu-iit fdV hi.-r K<'usiiiiU>; 
rival. 

Tlu- >;ot»r«' r»iiilaiiis s^'vcrnl af|r:uiiVF' lilrios 
rlu-nn'fj. a]Hl many vji'Wfvs of flw film will 
irinl<niii«'/ny n'^ard ir a>J Ji mrrt'slihi-; oluin^'i- 
I'roin ihc iMual I Iol]y\\ n[nl Jazz foniiiila. Dr-- 
spiti' itn- extra st»li» sfiar*' allolrcrl on (Iiih v-'V- 
sum, Hh' (inisir sdll 1»0oti!>s in the i(>M nt" 
J bo jaX/ lihf.'i ry T<'rii'i'\"i-tl i^r bii'.-k^rtaiiirl tjs- 
Umiii;^. An inihiialf st'-M'o sclihi:^. «']i^'inr'<.'n-J 
l)V Ktiy IHi NajJit, iiiakos i! a vU-asmiL aO- 
ililioii. 

Edith Piaf: More Piof Of Paris 

Capitol Stereo ST10283 

ir this (■(ulri / fy's lyi'irisl s ai'tl <'ninpast'TS 
(lid as: \v<dl l»y onr foiiiilo %'or'alisi?? as ttn'ir 
j-»i)l»Tf;rii<'s ]n Vviwau: nee dniiij,' iVir ICdidi I'iril. 
larjio porMfnis <>i' rin'n>iit fi-ni-yl fdn- cunJd 
bfi j>i]t H-ul. [lasriivi- i'»iv a w^dl-r'avufd ft'Sl. 
Hv'tiVylbiiiir a'roiii I'-nrk-antlo-olT ])rnrus ti) Toyt 
Fui'ly [jmifmirtiiiiiif: is ri(cd (a fxplaiii wliy 
lifUrr stnii:s in'o Tott Iw'fn^ wriiiofi. r<'rhni»s 
llic niitsl: '."aUd i^xouki" in (9i;i 1 Ibci't' is anly 
V\:\\, »s auytUK*^ «rait (fsiiiy win* li?]s Ih-arrl 
rho cariia.i^t? wvniv-rlir nvcr hiTo n:i the Iwif^lirih 
rranpliitiim ni" Mav;;uin'iti> ^lounot's .l/f7o»v/. 
l'!voii Die mm!)[irii''r. \\\\<\ als»i wcuh-' 
mnsu-Jil "Tviiia \Ai Doiif-o," mii:lM fad in M-ff^;::- 
iii7.»- Jm"]" iirt'rii»T:jj]i: i]] riiirnt' t»f the ;^niHf's \\\'a\ 
f[If(>r over Ihr a il'^va \'4*n, V\nX KjUjL's 'H ns it Is 
ntcaijl t(i ln' suitLT. witii a slro-'i v:;iiii3n''s t:m]r- 
au'r. a l>i( <ii \y.i{\\n:^, and /In* hidoji)j)a9>tc wfiU 
(o siii'vivc, 

<)(lu-T wj'irriv wlio Ir-iid sd.Dfini't to (In* 
di'Mltivijia*" litl]<': jn-i'fornn'j" IhT 1:i1<^!j1 Tililailii 
arc Mirhol Ki v^:n]t.hi'. llio ^Jons'.akis, .laeinjos 
I'rt'V.'fl, aitd ln'V [lofsmial coiu'dnrinv I^nlicri 
< ']irnivi;;ity. l*iaf har«dy slojis for bn-iith whib' 
taitntiiiu' ilirjnij:h rln' ;;nninl of iln' draniuLlr 
^W^'f'p of Tlmricmic. ili.> iKislal;^ ;i of The. Ottl 

f'ltinu. a-lltl ill*- 1'MHlrM-lH'fHS u( /ICfrfx ( if). Tho 

iMiriri' ;\t't l«>iii'(Us fnmi spacirnis sh-iT'K. 

FOUR-TRACK STEREO TAPES 

Milt JdCk&on A Ray Charles: Soof Brothers 
Atlantic O ALC1913 

Alrlioiifrh lliir <iiialiry nf jay/-^ r<^[.i>ftli)iii has 
imjin^vod innu-ndmisly in fhp pJisj thw-ad*' 
j^aid )"Oc('iv«M'] a hv^ lio^st with ih<- advent f>r 
Ht-vrna, a frtitr-d-afk lai><> of ^<>n iwmiIs as- 
pj'rtH (if a porforinanec rhai ;ir<" ipliis(-'ur<;'d 
or oaly d^in^y in fO'Cii?' mt In Uiis' ina- 

sianrf', rho viciim niiijcars to hi; Coniiir^ Kay. 
who \\':\^^ ci trt] in various rr-r.-ord n-vicws as 
h-Pinjr llic \vi'(v[[jr draimmcr for rhiw sorr of 
dato and uo<ais<>d f)f niaiiirainiiii,' r^o suh- 
dlKifi ii heat TO iiiritr (h^^ snxtc N auMX' wail- 
ful ijKMiflicr*^ pi'opevly. V.v>^ij Kay w»irli« 
harder ami holds Iosk in rosnrvn^ rhaii 1h' 
doos in his- R'grtilar fH»st. with tht; Mudpni 
JiVAV. Oi^iiriol, and any addi*j<^nn7 iiurnaso 
ia N'olume U'ftnkl rotpiire a di'astic t'liaii;:c 
fn slylo. 

With tbe liirpcr iii^tniniont.itiou. .some 
con rout rat ion antl a ixood pair of oarK are 
iieodcd to cau-li cvory sound of Kay's dniTii- 
niinj,'. and his nioro subtle dynamic t^radn- 
ations are oirbov didicult uv impossible to 
fnllow on d^Kc. VWon \vlien heard in stereo 
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ill! irmiTl *'(ji(ipi)H'iil, Kny I'nils (o mrikr a lifi: 
iiii|jn»s>;jinr nii iho diM: Y<'csiitji iiHtil hi' iv- 
si\rlii In 1'fHii rfiHlN' otl t-'^jv)/* j*.: A^/^;. TJn- !|n|:i(: 
VfrsifMi ]x s»nm'Uiiri.L( c\n\), and itn; o.\(oinlcU 
]iiKh-l'i-«'[|i]('iicy Ums fvt't\\- liM of 

(■l;iri1y. Kor iVoiii [irdn^r ii dchh an i,;i]H', Ivriy 

Tilt* chiPitM' ol" Kriy \V]|>^ pmltrildy tlir(Mti'(i 
ill tin- tii'sc i>|jic«- liPCfUtso Mir Jilhllin \V:I s 
supprn^nl t(i inti'odnro Kay riijiclcs ;is -a ,iri/y. 
jii'iSsft nj;uJ K;iy is Jiln">m ris r';ir I't'movn] 
(YiUu t\ii: ordiiinry rock-ainl-ndl [Iniinnici' :is 
It is iKtSsible 1(» ^'t'l. If ;i few ii( lli*^ 

m;iny iHliJiirors c>i CIimj'Ioh Iniy Ihi-s tiipi.'- 
i]]r\v will ili-sonvrr wlial i\ -vciil .la^^- rliyiluu 
srTlSoii is likn. WlLli tli<:' hilt Oawu' I'd ( il'(iv»l 
fas ]u.[?<sis< ;;nll!i]-ist ^^k■^'^'f■6'r t^ost mshIsI- 

iii;;. K;iy Iml^tovs iho ''Uliv*^ tlfiic fiinl ihv<'i' 
luvfMiics (liHcoiir;! IT'-*!, (.hnrlcs dii^iMnys liis 
riMiirhCi'clul jicinncn as ]ti;nii^r jiuil 
jtllj> f?n.\i.sl., wiiilr ^^iU .];irksiMi sit.'i'fornirt 

Andre Previn: The Pfevin Scene 

MGM O STC3908 

K\"t.'ei'['j(.s from (hrnp oUnims nrrayi.'il 
on ihiK rtnir-tiMuk lilpti in iui olVori to SLivvoy 
.\inlrc I'rcviirs iimltil'nrifjus iuiisio:il Jicl ivi- 
lu\^, \mi. :iuor:nii' tlozen would slill fall yhort 
of tnrniii.LT tlie (lit^k. Kniphasis is pliictil on 
(■h<; prop'.-rUtfi \vlii«'h luLvt.- provon to hi! of 
;;rT:iIr.'Hl r^iiniiicT'elftl ■^I'Orlh, aii'.l siivcrt iiUm- 
Ih'Vs fcaiiMv fln> yourhfiil iiiiiiiir^t in tuiios 
ui fiwoi'i romjinro Jig.iinSt tJic pliiyijiii: 
of the David Itose StUn.ij;^. iXniy jt hiuv on 
Tn-ifviji s hojul U nini^^d by {he .^niootlt lnH'k- 
ini: oji Votin// A}t<! 'J'cfuJcr^ Little dirl JiltiCy 
and 7"0'^ Yunro 7'o 7V<: True. 

l*i"(iviu*s sooririj^ for films Vcc(:'iv(i*^ a p»ss- 
fjljnurr via two tjclOcliO'iiB froi^i "Tlic t^til)- 
(nrraiiL-aus." playo<l in a tr'm jiJJTliitjr wiHj 
Sh<>lly AfriiuU': jiiid R(>(1 M ilch'-Il. Tht: slrirj.Ni 
hi.L,'lipLtiiiL ocL'iJ]"S llcfi I'ctiiriis w'ilh 

\Vlji(,cy -MlurlK'll and vho. (wo luiJ^^iisL?? iinii<' 
in ln'orIiO:rlY resisutnco o)i 6'^"/ Thuxc P'lr- 
j)luit]f3S Uui tt ii c re. TIj o I 1h' r s^o [ U <! I 1 1 u 1 1 1 1 1 c r 
from rhc .sOint; .scHsiofi is slnw, y<.njlfu! 

Jiliii:fi For Hrhni. All (lie jri'/z fun iitiodK dri 
now i« iiiid a ilovnlci- of inoiid mirsio willnii; 
t(( s[ihi tho i:ipM"is cosi, nnd :i ilciil [irLWOt'ii 
rln' rit^lil parlies mic;hi cvon VciJidt in lis- 
N'ni].).Lr lo [\ut ronisiiitid slrin.^^K ln^'«11u-r. 

Sammy Davis Jr.: The Wham Of Sam 

Reprise Q RSn703 

\ViLri('wsiri^ Sammy ]>avis, Jr, al wink 
lias all rlu; fasrinaLifiii of serine' :i Ir'aiic/*' 
artist ijrM'forni. Tnc onlnrtaiiicr li^ifjjs on si» 
tnaiiy cli'fi's duri]i.i: an -M-.i l)nit it <nily scoins 
u qiiostio]! of wlirfher IlSs vtMro Tdv f>ih?vf.'y 
will '^^\'r. out fii's(. A tnpr.'d iiVdfrriiiit mnovrs 
;iiiy risk of :h<' slnjr<>]' falU'vinj:. biiL i.Jjcrr 
is si 111 (laiiiroi- [»i liviuii rooin walls i:r;irkini; 
fi'om rhr sliaki^o;^' rc'(:eivf>d when Movty Stov- 
t'lis ronilnrls u l!U'j^'(* ovirhe^stfil \ti .'1 tyfiicat 
Las V<-';,'as pro<;iic:Lioil. Havix, who lu.dts oul 
six nniiitU'i'S in vi-^oroiKS ri|;;li(<.lub f.'ishiim, 
scrms I'nady for moru uflor Out O/ Th\j< 
WurUl, hunU Lijt:, «iul TJiC Tender 'J'ni],. 
Slin'rns filJoNvs ;nni>]*! roojn for sti'tno iiUfi- 
(ilay UrlWircii ijL^roLiKsioiiists Lany liiiujiri" 
an*i Slu-Uv Miiiihc. Mavty I'uich'f^ arrani(n- 
uu-ntK foi' iii'M noiiul tone i-liing« dow]\ snjno- 
wha), on the biilnntiL; tjf the fajit.^ nml J>avis 
mSpN eiiisily inEO the more intiinaii' tiuvrouml 
iii;j;s tr» tlolivov J^.'fc Jijfc )Hnckhiri] , iionn, 
find Thou SicrlJ. The sonic- fJTiit.v hrn; an; 
.lack S)ii'kl(.in"ri trii(n|)ot and 1U>(\ <!nUon(l<;v's 
(lihii. ahtiij; witlj rai<di's idrii Ttsr iMiKiiii^ 
rli<>m 1(5 i;o(ul 

M0N0PH0N1C 

EHa Jones: Something Nice 

Prestige 7194 

V\'ir!i Olio TfSf'rvrititwi, (liis si'ciiiol In "T^oii't 
(.■(1 'i\t Slr:iiii;:'i-K." wliirh ]ns( yi':ir iu( l-uiliu-i'd 
JriiiM l<i [)iiiTtnisi'rs (iT I.I'm. i.< i'lilly li« 
«ji(isCyii\^' ;riuL Kliimli) iiiei'l wilh rninnl siicci'ss 
]ii (lu- ni:ivlo-l II. s<'('nis llii Tort iiiuUO HkiI 

flu- l:ili> l.ei" Wdlclli'Slcr :i|>l)c:r l ;< 1111 only (wo 
iniiiitJOrs, ;is lie (■(Ul]]>lciin'Ti(s ) lu^ HiTlJJJ'V jJCi'- 
IVclly. 'I'lu'V m;il;i' ri gnMI. Uimii nrl /.'/u.ry 
lAriiitjj Ctnnid'iaif iiun>ifl . willi ilip viljiyjl 

liliiyi)ifc' iiicloilk iLijd cinistai: (ly KWiiiifirit; wolos 
;ni(i liiu-k.^']"oi]:nl IiHk, .-iikI liis iil>s"oin:G is r<'H 
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sf roTi-ly on ihf i-os;! of flu* sot. Olh/?l'\visi\ 
Miss .long's vViU'lvs wil'h twci gt-^nli-utt rliythm 
][in»^. ]nn(.'h ii^; sIit* tvnnld !ii inr.irnalr 
(■Th1>, iind jilways ifi'ars rln^ lyi'ics iis Ilion^Ml 
lli»>y wi-Ti' wriMf'ii U\y Iut. \ sli?,'hv ro- 

srintiJniK;/^ lo ilic liifr TUlly Holiday is appnreiic 
<m Kut'-y I/irif}if, aw rni^Jrhl he OX ]><'(■ (<-d, but 
Ihijfl Miu;?-!^' lio nivre iniilJilftr and her style 
1^ whfdlv indJvir]n:d on '.nil Thr.yc Wh:^ Yf>\i, 
r>i',!!i IfUi^h 111, and .1/.^/ ll>:>ir( TrJJs .Ur, Slio 
([('srrvf.'s (hf lincknj?: i*f a stuull aii-srai- j,'rinii>, 
innl I'vt'SfS-c sbonbl try (i. ariTin^'j' o:io for 
lii'V iK'Vl alhnfd. 

Lionel Hampton: Swing Classics 

RCA Victor LPM2318 

Thoso doz,rii r<>ii<i^ucs O'OHipriBo soou.- of ilie 
hr'^r Wdvk Lionel Jlamplon (.^\'vv {Vu\. riTwl llir 
atli[im title makrs no inSslak^' in lian;<inj»' {\w 
w-orkin;r claKsiu «in IIwj onliri,' h>[. Afier Tiani[>- 
Inn's i-].se In prnliiincneo as vibrapSsoUiKl willa 
11.10 Bemny (.Jwodmau (5uari"(''i. \'U-t(>r Ifinnulii^d 



him a-s l»>:iilcr and vocalist in a f>C'vins of small- 
ijiMi],]! rf'coi'din^'i^ lhal oOTitiniird from 1!)H0 
(o 1!)'10- Sidf'mod from /In? l!!lJin:i(on. Ilasic. 
anil <^o«»rhoan binuls Hin'k^'d to the spspidjis. 
and the ro|]<-( Mvc pi'r>:;nnnol inrlndt't^ the out- 
siandin;." nann's of rlmt or any urln-r period 
ill }ny>y.. Hod A]]on, -T. C. Hij;j;inhot]mm, Jounh 
.loiH.'s. iSfacy, Ohn llerry, Honny f.'arror, 

:im] Colcoian Ilawlcjiis ni'C (>nly a few of lh<»s<' 
whn r;ni l)o iu'anl I'espoiidio;:^ lo Iljjinijlon'.v 
i rresls) i])le rfiythmi*; drive-. Xat Cide wrrs -'^lili 
unknown as ii sin;r('r \vh(>u Iiis irio acconi- 
panicd I lampion's i wn-lint,'orod piano Hii;}it^ 
on ('cnfnrt Avc.tiuC Itrt'akiJim^u ;iml the di'iini 
workont on J'lrk The JicUhof/, ,S^tanloy I.ianoo 
(.■onlrilnito-s informative notrn, and (be sound 
Is siirprj^jjit.i^ly j<<tod for (be linu;. N'or onl\' br 
Ihis I/f a tnii-'it; for any Oolleelion. lint little 
difs!. hns ^ra'lfir)od on sue)i nuniber.s ha Rin<j 
JJrm }ir.U)i, W'haa Hiif)c, niid Whim hlt/nfs Arc 
Lou:, 

{C^y/iiinucd on. pafje S''3) 
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outdates and outperforms the field 




RP40A with Built-in Multiplex 



THE DISTINGUISHED SSTrNBSPAK'" RECEIVER 



BOGEN's 30 year leadership in sound en- 
gineering tias never been more evident. 
This year's receiver and tuner line with 
built-in multiplex proves it. Take the 
RP40A SoundSpan Stereo Receiver... 
BOGEI^J's finest. Fresh, clean, sparkling 
sound powered by a 44 watt amplifier 
. . .extraordinary sensitivity in the FM/AM 
Tuner with built-in multiplex. This com- 
pletely integrated unit offers the utmost 
in control-flexibility and quality perform- 
ance. Add to this the bonus benefit of 
SoundSpan— the revolutionary develop- 
ment that lets you hear any two different 
sound sources in different parts of the 
house simultaneously— plus functionally 
beautiful design, and you have the 
RP40A-$399.95.<' Write today for the 
all-new BOGEN Stereo Hi-Fi Catalog. 



ALSO IN THE SOUND SPAN FAMILY 

TP50 SourdSpan Stereo Tuner, with Built-in 
Multiplex. Maximum sensitivity, stability and 
the finest overafi performance. Perfect com- 
panion to the APSO. $269.95" 

AP60 SolindSpan stereo amplifier 

A powerful 66 Watt control -center providing the 
utmost in flexible control. $249.95" 



PX60 

multiplex 
adapter 



! 

y y Designed especially for 

~ ''^ ' pre-multiplex BOGEN equip- 
ment but excellent for any good quality re- 
ceiver or tuner. Self.powered with external con. 
neclions. Complete with Seville textured metal 
cage. $69.50 = 

» Prices slightly higher in West 



BOGEN-PR 
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NEW PRODUCTS 



• Wlde-Sand OEcilloscope^ The new Preci- 
r~'ton Moflei ES-JoO is a deluxe. Uhorat.ory- 
(ype insti-umfcni, cuveriiig Die >ane<; from 
ij.c. Id 5 mee-icycles. The vertical channel 
is a. li-siage, i>ush-piUl, balanced d.c. ani- 
plifier, with a polarity reversal switch for 
convenient inversioji 01! alignment pat- 
terns a"nd trace comparisons. The d,c. sen- 
sitivity is 70 mv/in. and the a.c. Konsitlv- 
ity i,s 25 mv rms/in. The fveqnency re- 
sponse for a.c. is S db from 1 cps to 4.5 
incgacyoiefj, and 5 db at 5 mej^acycici:. 
Rise time is better than O.OS usee, and the 
input impedance is !.» megohnis Klinnied 
l>y 0.023 III'. The fonr-step veriiciil inimt 




attenuator is frequency compensated. The 
horizontal c)>annel uses a push-pull out- 
put amplifier having a sen.sitivity of O.C 
volts rms/in. The frecLuency response is 
ivltliin 3 db from 1 cps to 400,000 ops. Input 
impedance is 5 mefjohms shunted by 0.02,3 
iif. The unit lias automatic "positive" and 
"noffative" synchroniviatiou ; a printed cir- 
cuit aini>lilier; a built-in peak-to-peak voli- 
affe calibrator: and an adiusiable light 
control. The price is Sl-fO.OS. Preci.sjon ap- 
paratus Company, Inc., 70-Sl Slth St., 
Glendalc 27, ^,'.Y. J-1 

• Portable Professioual Ta,p& Recorder. 

Only 094" hiffh, 4'^." wide and ?, l/Ki" 
longr, the new Sony all transistorized tape 
recorder, jModel IilMl, weighs a scant 
twelve pounds. Developed for the inter- 
viewer to carry with a strap looped over 
his shoulder, the EJIl will literally tai;e :i 
load off the back of the radio stations' 
"man-in-lhe-street." The tape tran.sport is 




driven by a spring niotnr, and its ampli- 
(ier oper,^t<^.■^ o.n six penlUe batteries. Moni- 
toring while licordlnjf and repn.dncinff is 
Dossible through an earphone. Ii is dis- 
tributed ill the United States by Super- 
scope, Inc., S150 Vincland .A.\'ejnie, Sun 
"Valley, California. j.2 
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• Compact 3-SpeaJ:cr, a-'Wa.y System. The 

new Jensen Model TF-3 incorpoiales a 
new lO-in. "Flexair" high compliance 
woofer and two direct radiator tweeters. 
The fre<iuency range of the system is: 
25-11,000 CPS and with a crossover at 2ftO(i 
cps. Power iiandling capability of tlie 
systerii is 20 vattK. Input impedance is S 




ohms. Two cabinet styles are available.' 
all walnut, and an unfinished utility model 
with a smooth sanded, tlu'ee-auai'tc!' inch, 
gum hai'dwood. Dimensions nre x 
23^:i X LI %-in. The enclosure is of the 
tube-vented "base sunerflex" type for 
linear, long-travel woofer excursions. The 
price is JG4.50 unfinished and ?79.50 in 
oiled walnut. .Jensen Manuf.icluring Com- 
pany, GCOl ,S. Laramie, Chicago 3S, Illinois. 

J -3 

• Hi^h Impedance Sea.daets. llighei' im- 
pedance and greater sensitivit>' are fea- 
tured in the new Mark 111 Telex headset. 
Intended for applications ranging from 
language teaching and {reiieial communi- 
cations to audio analgesia, the Mark III 
is believed to have the highest irnpedancc 
of any headset on the market (200,000 
ohms). Freciuency response is 50 to DOOO 
cps; sensitivity is 120 db at lOOO cps and 




at one mw input. Designed to resist pam- 
pering and damage, the Mark III can be 
steriliiied to meet ntultiple use requii'e- 
ments. The d.c. resistance of the Mark HI 
magnetic driver allows simplification in 
the amplifier circuit. A new design in foam 
rubber ear cushions witli secondary eai' 
shields provides reduction of ambient 
noise and improvement of comfort (air- 
flllod nooi>reno cushions are available at 
less cost). Comfort is augmented by a 
plastic covered headband which is ad- 
justable in seven ways. The Mark III 
weighs 12 ozs. Dept. KP Communications 
.-Vccessories Division, Telex, Inc., ICi.l 
ISustis St., St. Paul, Minn. J-4 



• Stereo Fl^yba^rtk Tape Seek. A nciv nd- 
ditinii to the Tandljerg line, the Model tl.'i 
is a ;i-si)ecd, l-ti'ack. playback tapij deck. 
It featui'e.s :i ])layl>ack Iie:t(l for 2- and 4- 
track atorco and inonophonic tapes, start- 
stop button, two iiuti>uts for plug-in pre- 
ainpliiier.><, and facilities for :uldins- record 
an<l r^i'awL^ heads, Ad;iptable for language 
labora toi y or industrial use, llii< new 
iiiim1<>I offers np to ei|,-hteen hours of Jiisteii- 
in^. Fi'c<.(ueiif-y ]-esponse at " Vi: tps is 
within 2 di> from :'.{> cps to lC,t!<io ops; 
at ii-'/i ipK, it is within 2 db from 10 c;ns 
to 11,000 cps; and at 1 yj ii>s it is wiihin 
2 dli frum 50 cps Id r.tifiO cps. 11 utilixes a 




hysteresis-synchi'onous drire motor and 
features .siiis'lc operating li^ver for play- 
back, fast forward, and fast i-everse. It 
incorporates a four digit revolving counter 
and weighs sixteen pounds.. The price is 
SlJiO.SO. TandberK of AmarSca, Inc.. Pel- 
ham, New "y^vrk. J-5 

• Tape Efli-Ung- Block. A smaller version 
of the professional EdiTall tape editing' 
block is now available from the Tall Com- 
pany. The miniature S-:i F.diTall block de- 
signed for modern compact tape recorders, 
is fully as precise as the larger S-.> i'^^di- 
Tall. The new block dimensions :irc 4" 
long, v,'i" wide, and only V;" thick. The S-2 
is easily fastened to any tape recorder's 




top deck by means of the double-sided, 
pres.'iurc-sensitivc adhesive tape which is 
attached to the block. The block is avail- 
able in a kit, KS-2, which also inoludoS a 
china marking pencil, a roll of '/S2-in. 
splicing taj^e, instruction iKtoltlet ciiii- 
densed from the ' cditin.cr" eliaiitev in .lool 
Tail's book "Technitiues of RecardinK, ' 
Tlio S-2 block is JC.SO and th* KS-2 is 
$7. ."1(1. The Tall Company, 27 E;vSt J"! lb 
.Street, New York Ifi, N. V. J-q 

• Multiplex PM-Sterco Generator. 11. H. 

Scott, Inc., Instrument Divi.sion, announces 
the availability of the Jiodel S30 Multi- 
plex Stereo Genera Lor, believed to ha the 
first piece of multiplex testing equipment 
available. The Model S3'P operates In eon- 
junction ivitli an PiM signal generator, an 
audio oscillator, .and an oseillcscoDi} to 
provide a Composite stereo signal In con- 
formance with the rerent FCC muUlpiex 
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this Amplifier is NOT what we claim it is! 



H. H. Scott's published specifications on the 222B Stereo 
Amplifier are not correct! Nor are the published specifica- 
tions for any H. H. Scott component. Actually, units off our 
production line far outperform our claims, 

A good example is a recent production run of 222B ampli- 
fiers.* Actual measured specifications were as follows: 
Power — 16 watts per channel (published specifications 
15); Total harmonic distortion 0.6% (we claim only 0.8); 
Hum 19 rnv (we state 25 mv). 

H. H. Scott tuners also exceed their advertised specifica- 
tions. "High Fidelity Magazine" says the 314 FM tuner "is 
very sensitive and stable and meets or exceeds the manu- 
facturers specifications in every respect ... Its sensitivity, 
rated by IHFM standards, is 2.5 ^v according to Scott and 
2,2 uv by our measurements". 

Because of our conservative ratings you can be certain your 
H. H. Scott components will always meet or exceed the 
specifications on which you base your purchase. 
H. H. Scott components give you performance exceeding 

*RLn fPR222-305. Test Supervisor, Robert Clark. 
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specifications because our engineers specify expensive but 
essential design features such as all-aluminum chassis and 
DC heating on a// preamp tubes to absolutely minimize hum, 
and hand selected and calibrated loudness controls to 
assure optimum tracking at all volume levels. Oversized 
transformers and tube types that run far below their ratings 
result in years of trouble-free operation. 

The result is that when you choose any H. H. Scott amplifier 
— the moderately priced 222B, the best-selling 299B, or the 
high powered 272 — you can be certain it meets or exceeds 
published specifications and will continue to do so through 
years of constant use. Our written Laboratory Standard 
Guarantee backs up these statements. 

Write to H. H. Scott Inc., Ill PowdermKI Road, Maynard. 
Mass. for a complete catalog of amplifiers, tuners, kits and 
speaker systems. But remember . . . the published speci- 
fications you recei ve are only a small indication of the fine 
performance | 
you'll enjoy! 



H.H. SCOTT 
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TYPE 63 

a»-\H *Dj DIFrEHENtlAL 
^ AMPLIFIER 





decision. Left and ri^ht channel from a 
stere^> I'ecord or tape may also be used 
as an input to provide a composite siprnal 
for listening tests o£ multiplex reoefvinp 




equipment. The price is 51000.00 f.o.b. 
Maynavd, Mass. H. H. Scott, Instrument 
Division, Inc., Ill Powdermlll Road, May- 
nai'd, Mass. J-7 



• "Walk-aroiuid" Condenser Mlcroptione 
Systeizu AKCi, Vieune.se mnnufactui-er of 
microphones, has Just introduced a high- 
quality miniature condenser microphone, 
Model C60, teanied with a traii.sistorized, 
rechargeable, power-pack, Model t?GO, pei"- 
mittinp use in looatiouK reniote from a.c. 
power lines. Altlionprh it can be also used 
with a conventional a.c. power supply in 
the studio, the C60, with BGO power pack, 
is ideal for field recording.?, broadcast re- 
portajre, on .stage, and other situations 
where mobility and high audio quality are 
required. The C60 microphone is only four 
inches long and weighs two ounces, Re- 
si>on£:e is smooth from 30 cpa to 30,000 
cps. It has two ca.p5ules, cardloid and 
omnl-directional, which are interchange- 
ftble in seconds. Accessorie."; include a new 
and highly efficient type of wind screen, a 
very light hamboo "fishpole," and extra- 
long cables. The EfiO power pack, just a 




hail- over .1 pound in weight, gives twenty 
hours of service on a single charge from 
any 110/24.S volt a.c. outlet. Shoulder strap 
and recharging unit are available, as well 
as a flexiiile .sliaft to permit mounting the 
microphone on the po^^'er pack for use 
with the shoulder strap or as a table 
."Stand. The price of the CGO with tithftr 
capsule and tl\e BGO power pack is $250.50. 
Klectronk; Applications. Inc., Stan;ford, 
Co)i)i. J-8 

• 4-Sp«ed Belt-]}rlveii Tnmtable. Rumble 
and fluttei" catised hy motor mf>tion are 
drastically reduced in the new ESI> T200 
yerie.s "Gyro/.Spension" turntable. Belt- 
driven, thi.s 'l-Kpeed turntable feafure.s an 
ingenious motor mounting, which is 
claimed to cunc^el viViration of the motor 
capstan at the point where it cont.nets the 
turntable drive belt. The compliance of 
the bolt itself further removes rumble and 
nutter-cau,sing: vibratu'in, I'orf '^'tnance 




charncterist i(;s are unaifected by tilting 
of the motor or turntable. The distinctive 
shape of the aluminum turntable in- 
creases flyivheel action for smoothest ro- 
tation. The BSLi T200 turntable is avail- 
able with a "l-pole induction motor at 
$■!!). 95, and is also available with a hys- 
teresis synchronous motor (Model ESL- 
T200H) at $09.95. An oiled walnut base is 
available at $10.00 additional. Kleotro- 
Sonio Laboratories, Inc., 627 Broadway, 
New York 20, New York. J-» 

• Adapter, Plioao-JTact Input to ?Plttl- 
Plng Output. This new Swltchcraft Adap- 
ter No. 270 was especially designed to 
meet the needs of hobbyists, audiofans 
and hams. This adapter solves the problem 
encountered when a connectitig cord ends 
with a phono plug and the female con- 
nection is a "ttnl-jax". The No. S70 has 
a "tinl-plug" (tip 9/64 In. dlamolcr x S/16 
In. long) finger output to phono-Jack in- 
put, niclcel-platod and completely Bhielded 
straight through connections, tlp-to-tlp. 
body-to-body. List price is $1.40. Switch- 
craft. Inc., S.55o N. Elston Avenue, Chicago 
30, 111. J-io 
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Proudly Presents the ISeiv 

SERIES 90 

Concertone's new Series 90 represents 
[lie firsi bieaktlirotigli in I lie commer- 
cial/pvoffissional recording etiuip- 
ment field at a medium price. 
Designed for riigjied reliability under 
coiiliniious performance conditions, 
llie Scries 90 meets the mo.sl exacting 
broadcasl rcqiiirenienls. 

Note Tliexe OulSilainlirig Features 
EDIT- O-M.v TIC — provides the count- 
le.ss advaniagcs of high speed search, 
cueing and editing. 

AUTOMATIC T.\PE LIFTKRS — 

cliininaie the annoyance of "squeal" 
in fasi mode. 

FOUR HEADS — allow reproduction 
of monaural. 2-track or qlr. track 
tajics with the flick of a switch. The 
fourth head position can also be used 
for special heads. 

ELECTRIC RELAYS — provide 
instant, positive action for .«top, start, 
fast forward and rewind modes. 
REMOTE CONTROL— record, Stop, 
start, fa.st forward and rewind. 

NEW TAPE TRANSPORT -precision design and constniciion, 3 moior 
drive system, including heavy duty capstan motor. 

These exciting fcalures mark ihe Series 00 as the 
ullimnle in professional recorders. From S8i5. 

THE NEW n08-AT A MODEST PRICE 
Advanced recorder design with professional reliability, 
extreme fidelity and tape-handling ease. The 508 has 
no equal for broadcast performance or custom instal- 
lation. Available as a precision tape player or with 
separate electronics for mono or stereo recording. In 
half or full track at S520. 

See Concerlone al better professional dealers everywhere. Write for name of 
nearest dealer and complete information. Dealer inquiries invited. 





AMERICAN CONCERTONE, INC. 

A DIVISIOIV OF ASTRO-SCIENCE CORPORATJON 

9-149 W. JcHc-^on Boylcvartf - Culver Ci(y, CaJH, 

EXPORT: Telesco International Corp., 171 Madison Ave,, New York 16. N.Y. 
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NEW LITERATURE 



• El^Ii-Tldellty Eai^pment CB.taloe- Al- 
tec's new «tereo liigh-ftdelity catalog 
AL1302-J. entitled "Altec, The True Sound 
of Music," points out the retuiTi of larger 
speaker systems. Highlighted among the 
new i)rof efisiona.1 sound produf^ts is Altec's 
309A stereo tuner and TOT stereo tuner 
amplifier, each having built-in niultiplex 
switching controls and output to facilitate 
recently apijroved FCC F!M-stereo systems, 
and Altec's forthcoming 359A stereo mul- 
tiplex adapter. Introduced for the first 
time in Altec's catalog are three new mi- 
crophones, 681A and 682A, both omni- 
directional ill pattern, and the 683A with 
a cardioid pattern. Each is designed spe- 
cifically for the serious home recordist or 
somi-profes.slonal motion picture enthusi- 
ast seeking professional results with his 
equipment at home. Included In the cata- 
log are Altec's line of speakers, matched 
speaker comnoncnts, speaker systems, 
and an Illustrated section recommending 
stereophonic or monophonic arraiigcmentF. 
A copy of the boolclet may be oT>tAhied 
from any authorized Altec distributor, or 



by writing to Dept. L,B, Altec Lansing 
Corporatlonj 1B15 So. Manchester Avenue, 
AnaheiiY], (^alifoniia. J-11 

• AM-7UC KHdio TV Station ^latln^'s. 

Listing over 7000 stations plus FM sta- 
tions by frequency, the new Jones "AM, 
FM, TV, Radio Station L.lstlnes." Volume 
No. 3^ has just been made available. In 
addition to all the previous features, the 
listing gives the efCective radiated power 
of FM stations; FM, AM, and TV stations 
in one comprehensive list arranged alpha- 
betically by call letters; and frequency of 
all stations In the call letter list. The lists 
were compiled from officiiil FCC informa- 
tion and includes the United States and 
possessions, Canada, Cuba, He^cico, and 
the West Indies. The price of the booldet 
is $1.00, from the Vane Jones Company, 
3749 North Keystone Avenue, Indianapolis 
18, Ind. 

• EICO Catalog. A new 3-color, 28-page 
catalog covering its complete line of stereo 
and mono high-fidelity equipment, test in- 
st!"Uments, ham gear, citizen's radio, and 
ti'ansistor radios has been announced by 
niCO Electronic Instrument Company, 
Inc., 33-00 Northern Boulevard, Long Is- 
land City 1, New York. The catalog fea- 
tures EICO's new Medalist series of hlfi'h- 



fidelity equipment, numerous new test 
equipments, ham items, and a new citi- 
zens' band transceiver. In all, over 80 
Items are fully described in the catalog. 
It is available by writing to the company 
at the address given above. J-l€ 

• MlalatuTS Rl-n Speaker System. Bro- 
Dliure. Brochure LX illustrates and de- 
scribes Jensen's Model X-iO ultra compact 
2-way speaker system. This system makes 
it economical and practical to extend 
stereo to other rooms In the home, receive 
FM or FM-stereo, and solve compact hi-fi 
installation problems. The bvochuie is 
available without cost from Jen.sen Manu- 
facturing Company, 6601 So. Laramie Ave- 
nue, Chiciigo 38, Illinois. J-13 

• SoMnd. Effects Catalog'. A new 5 C -page 
catalog describing over 1500 different real^ 
life sound effects has just been published 
by MP- TV Service.?, Inc. The more than 
250 records include sounds of modern jet 
aiceraft, animals, autos, crowds, house- 
hold. Industrial, music, trains, waj- and 
guns, weather, documentary, and many 
otiier.s. Catalogs may be obtained for $.25 
n-om lk[P-TV Services, inc., 7000 .Santa 
Mftiifca Blvd.. Hollywood 3S, Ciilif. 




The KLH Model Ten speaker system 
Is smaller than our other models 

— a true bookshelf speaker, 
Costs less than our other models 

— under $100. 

Operates with a 12 watt amplifier 

— up to 60 watts if you wish. 
And — has the KLH sound. 



Ki.it nf.«:AHrir a>^i> l^nvv;^.o^•^f^:^-T coni'ortAVioj; 

10 CUUSS SVJIKUT, iTAMUltlUG): .i'J, it .V^.VOl lUzi 17JT^ 



Desaiplive liltralurc, with the name of 
your iieaTesl francliised KLH dealer. 
i& available on re(iiicst. 
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E . SauI J. While 

rChFef Engineer, AudJY, \nt, 

No. 5 FOURIER, NAPOLEON & 
MARILYN MONROE 

Wc usually visiiali?3C a sound \^avd as n sinaple 
hurmonic wave, for r«mcinbcr our first k-i^son hi 
ivAvc uioiion whcreiji wc were sliow ii llic rcsulis 
of 3 stone dropped into water. 

This is £ic(uallv a great im pUfic.it i oil, /or sound 
waves, such 3>; surronnd us in our d:iily lives, ari: 
cxirdmcly complicated in sh^pc stnicime. If loud- 
speakers were concerned only with the rcpioductioii 
of smoothly undulating sine. wa%'es, such as emitted 
Irorn a rango o( tuning forks, we would lot^j? ago 
have :ichicved the Ticarly- perfect loudspeaker. If one 
compares fcvcral loudspeakers using the tone from 
a di:*tnrtionles5 oscillntor. there is not much dif- 
iizro.itct. in sound quality between the VAriou^j speak- 
ers iinles^i overdriveii. 

!But let us next lislen to each speaker repi oduein*! 
the sound of a tin can buunciivg ajong the street, 
and wc at once iioncc v^'idc difTtfences. An nrchus' 
tra or Tlie sound of f.pplau^e, or elapjiing of liands 
will not sound alike co> any two difTorenf liraiids of 
loudspeakers, bccaiisc the (ortuoug complexity of 
iliC wave shape has placed ievcval kinds of labor in 
vnrying degrees upon each speaker. This has to do 
with the dissimilar kinematic behaviour of the 
diaphragms. No ^oud.^peaker can exarMy foDoi*" a 
:iquarc wave. 

Few mu<iica! instruments emit sinusoid^] tones. 
Neai'ly all are complex^ because of their liarinonic 
eoinponcnts. The wave shape iji any sliort period of 
tune is further altered by tlie superimposition of ^ 
many insirumcnts as in an orchestra. This complex \ 
and irregular Wave pulse stresses the loudspeaker 
and separates the lacpoles from the frogs. 

.A. sinijle sine wave of sound is ex(ren)(':ly nnc un- 
less synthetically cre:*ted. Tliis is (rue of optical 
\v;tvcs as \'Jc^\ as sound, l^he sounds on the f:ice 
of the earth, machines, the singing of birds oi 
men, the noise of [he surf, the wind, rain .md 
sjorjji, your city symphony or favorite crooner alf 
have a comjilex structure aliotinding in hnrinonics 
and overfoiics. They never resemble the smooth 
ripples sent out wlten a stone is dropped into a 
pool. 

The simple sine wave is just a haiiciy eOi»cei)t for 
eLna]y:;ing niorc complicated wave ePfccis. About 
150 years ago, the malhcmatician Pouricr cxcitccf 
great attention by his assertion that by a suitable 
choice of simple sine waves of tliffercnt freqvicncies, 
any prescribed complex wave could be constructed. 
This scorned at first unbclicviiblc. ^Vliat about repe- 
titious curves vitb sharp f^omurs, with needle point 
spikcsiv squai'c waves and saw-tooth curves or curves 
\v'f(h a[] kinds of liumps and dips witliin each time 
period? Fotirler was abto 10 prove wiih mathcmaii- 
c,-i] precision (bat hi^ mc f h o d hekl go od for a 1 1 
cases. 

The process of nnalyzing a curve, consists of find- 
ing the particubr numerical values uf the co- 
cflicienti of (be Fourier equation .w [hat i[ will rep- 
rc5Ciu (he given curvi:. It is possible fo reproduct 
mathematically the curvaceous silhouette of Majilyn 
Monroe with reasonable likeness usiTig aljout twenty- 
five coefiicienls. It is a long and tedious process. 
Better to buy a pin-up calendar. 

Fourier, (Jean Baptisie Joseph, 1768-1830) was 
employed by Napoleon to compute gun fir»,- and 
the trajectory of cannonbaHs, He aci:oinpanied 
Bonaparte on campaigns. He was more than .i 
madicinatical genius, he wa.s a capable statesman, 
highly culturctl, encouraged literature, a political 
liberal, and for a time governed lower Egypt. Like 
l.o rd Rayleigh h c m^idc ma ny cO n I ri l)u t ion s to 
mathematics and science without ntuch recourse 
to experimentation c-r objective physical testing of 
h\s theories. What is known as the "'Fourier Series" 
for a time upset the theory of functions. The situa- 
tion wiii 5aved by others who showed thai the 
Fourier series of a continuous function is summable 
by the method of arithmetical mean, 

Each week I examine dozens of sound wav»^s. 
observe their pattern on the oscilloscope and hear 
them via loudipcakcrs. I never ceatc being amazed 
that a fragile paper diaphragm can do such a 
credible job. If I strike a chord on the piano 
holding down three keys, I am listening to the 
effect oi hundreds of smooth acoujitic I'ipplcs actinic 
simultiineously on my basilai' membrane- Auvayjng"! 

If you would likr a strobe diic for checking 
your turntable speed, please \vritc me ai)d men- 
tion the Pro^ Nesi, 



HAROLD LAWRENCE^^ 
Richter In London 



(D 



AUOAX, INC. Manufaclurtn for Fine Loildspeakers 
Division ol BEK-O-KUT COMPANV 
38-19 lOBIh Street 
Carona 68. N.Y. 



BY THE TIME Sviatosiiiv RieKtor iruule 
kis first :ipp<'i> ranee in Knglniul on 
Jnly 8, interest among Londoners 
h;i(l reacfhwl a his'li point. Until Lis tri- 
umphant, series of rctit.ils in Ntw York 
lust fall, Russia's foremost pianist had 
nev(T before pifvfornuKl in the West. A 
few of ns hciird him play in Russia, ;is 
w(dl ii.s in Warsaw, Prague and Sofia ; 
and the Philadelphia Orchestra collabo- 
rated with him in a perforninnce of Pro- 
kofiev's Fifth 'Piano Concerto in Lenin- 
grad in 1958. To the vast majority of 
iniisie lover.s outside of Hu.ssiii, however, 
Rieliter Avas still a vugvie, legendary 
fig^iire. Glowing reports were broiiglit 
to the Western world by the pianist, 
Eiirl Gilels, and tlie cellist, Mstislav 
Kostropovitch, both of who)ii arrived 
in the United States with the first batch 
of' touring- Soviet artists iil 1954. But 
th<^ only direct evidence of his inlaying 
came from his prolific output uf re- 
eordiiigs, most of which were eiig^iiieered 
in Ihissia. The British now had their 
turn to hear Rieliter early this year. 
Illness, however, forced tlie pianist to 
cancel ail engagements in Mar<fh and 
April, tblLS postponing his trip to Lon- 
don for another four months. Finally 
the dates were set : Richter was to play 

HIS jr. Blh SI.., New Yod: 11. LV.Y. 



three .solo recitals and two orebestral 
concerts in no less tlian ten days. 

Riehter's "Private World" 

Whe)i it was all over, Richter k'£t 
bis English andienees impressed, but 
while all the critics agreed that Riebter 
was one of the outstanding pianists of 
our day, some were plainly disappointed 
by the apparently linjited dynamic range 
of liis pluying, and by his aeceiit on 
introspection rather than virtuosity, 
qualities w-bich the aooiisties of the 
sprawling Royal Albert Hall probably 
helped to underline. From the nature 
of the reaction, one can assuine that the 
press and puljlic somehow bad expected 
other things from their Russian visitor. 
This might explain tlic emergence over- 
night of a phrase written by a critic to 
describe the impression created by the 
celebrated pianist at Ins first recital; 
"The private world of Mr. Uiebter.'' 
The velereuee is to Riehter's ostensible 
indifference to the public whih' in the 
throes of a piirformartce. When a London 
TijJH'S reporter ((ueried him on this point, 
Richter deiiied that be was evei' un- 
aware of bis audience (no musician 
I'Vei- is), "but I know for sure that if I'm 
over-aware of an audience, then uiy 
concentration on realiziiig ;i composer's 
intentions lapses and J don't give of fiiy 
be,st." 




Fig, 1. Richter ond Rostropovitch recording Beethoven. (Photo by Harold Lawrence.) 
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Kichtor does not try to win over his 
public merely with tfie surface excite- 
ment of a virtu osie approach. Elis is 
a more profound conquest, based on 
siiperl) technical eoutrol, a singing- tone, 
and a clear projection of fonii and 
structure. It is axiomatic that a pianist 
-should hear the color and intensity of 
each note in bis mind's ear before be 
actually produces it. With many pian- 
ists, some notes just happen. Not so with 
Riehter, whose playing- is alive ■\vith ex- 
pressive details, each a part of a broad, 
well thought-out concept. The concept 
may sometimes miss thp mai-k — ^and 
Riehter would be the first to admit that 
no single pianist holds the, key to under- 
standing of all styles— bnt it is invari- 
ably characterized by an extraordinary 
sense of unity and conviction. As for 
dynamic range, between his pianos and 
fortes lies a full spectrum of subtle dy- 
namic shading, which probably accounts 
for the fact that Riehter never (inds it 
necessary to thump the keyboard, 

Riehter In the Recording Hall 

The worlds of Mr. Riehter, both pri- 
vate and otherwise, were placed under a 
magnifying glass during a series of re- 
cordings -which the 47-year-old pianist 
made for Philips after his last orches- 
tral concert in London. The setting was 
the Walthamstow Town Hall, one of 
England's most aeti\'e recording sites. 
Standing by in the hall on tlie after- 
noon of the first session -were Uvo con- 
cert grand pianos, a Bcehsteiji and a 
Steinway, along with their respective 
tuners. Not having recorded in Waltham- 
stow before, Riehter wanted to be sure 
that the instrument he used would be 
the best match for the auditorium's 
acoustics, and for the character of the 
works he was about to record with the 
London Symphony Orchestra — ^Liszt's 
two piano concertos. 

In one of the most effective numbers 
in the Moiscyev Ballet repertoire, male 
dancers move swiftly across the stage, 
their legs completely hidden fi'om view 
by long black capes. This gliding motion 
was what came to mind on meeting 
Riehter for the first time. Silently, -with 
effortless grace, his head cocked to one 
side as if listening to an inner musical 
conversation, Riehter approached ns in 
the control room, shook hands all around, 
and, accompanied by Kiril Kondrashin 
(his conductor in the Lis^it concertos), 
proceeded directly into the hall. After 
tossing off a few arpeggios, some scales, 
and several resounding chords, Riehter 
quickly made his choice. The Bochstein 
was rolled into position, and the session 
got under way. 

Although Riehter and Kondrasliin had 
performed the Liszt concertos only the 
previous day -with the London Sym- 
(Continued on page 86) 
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A 

WARNING 

to people 
who have purchased 




Dynetic® Phono Cartridges 



You own the world's finest stereo cartridge. 

Its superior performance depends upon the Shure 
Dynetic Stylus Assembly. An inferior stylus re- 
placement will audibly detract from the cartridge 
performance . . . and increase record wear. 

Laboratory Test Findings: 

Sbure laboratory tests show thai the imitation stylus assemblies labeled 
as replacements for the Shure Model N7D Stylus Assembly vary dras- 
tically in important performance characteristics. For example, the 
compliance varied from a low of 0.9 to a high of 11.5, requiring 9.0 
grams to track a record with a low compliance styltis, and 2 grams with 
a high compliance stylus. The liigh compliance stylus retracted at 
4 grams needle force, allowing the cartridge case to drag on the record 
surface, thereby becoming inoperative. Response at high frequency 
(relative to the Ike level) ranged from a 5.5db peak to a drop of 7.5db. 
Separation varied from "good" (27db) to "poor" (16.5db) at Ikc. 
These figures reveal that there is very little consistency in performance 
eharacteristics of the imitation Dynetic Styli. 

In each of the categories shown above, the results ranged from good 
to poor. As a matter of fact, only 10% of the samples met the Shure 
performance standards for the Shujc N7D Stereo Dynetic Stylus. In 
addition to our test findings, our Service Department records show 
that an increasing number of Dynetic Phono Cartridges are being 
returned because of poor performance— and our examination has dis- 
closed that most of these returned cartridges arc using imitation 
Dynetic Styli. 

Conclusion: Obviously, if an imitation Dynetic Stylus is used, we 
cannot guarantee that the performance of Shure Dynetic cartridges 
will meet the published Shure specifications. Accept no substitute. 



jj{ look for this wording: 

"THIS DYNETIC STYLUS IS PRECISION 
MANUFACTURED BY SHURE BROTHERS, INC." 
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JAZZ AND ALL THAT 



(frcm page 75) 



Budd JoKnsonr Lei's Swing 

Prestige Swingville 201 5 

In tbe last two or three years, more people 
became awnre of the estimable qualifies of 
Budd Johnson thn.n qU during a plHying career 
that stretches back three decades and beyond. 
As bulwark of tlie ssix sections in (he Quiney 
Jonee and Bill Evans bauds, be made consid- 
erable Impact on recordings and drew atten- 
tion everywhere he appeared before an audi- 
ence, Johnson always had the respect of 
fellow musicians, but the admiration lie now 
enjoys from yoimg and old Is usually reserved 
for greater Innovators or remarkable stylists. 
When Johnson sits In a band, however, b(! 
speaks Tvith authority In tbe enserublos and 
each of Ijis teuor-sax solos seoins exactly 
right, regardless of period or style involved. 
Any popularity poll to select the |>crreet big 
band musician i^hould result In a tie for fir.st 
place beiwceu Johnson and Harry Carney. 
Count Basle is his latest employer, and tbe 
association shoDid be productive of additional 
model golos for other players to shoot at. 

"With Keg Johnson on trombone to con- 
tribute brotherly reminisceiices, the present 
release beeomea a family affair, aiid the close 
ensemble work a pieas\ire to hear. The 
trombnnist growls mightily durlii/r muted pas- 
flnges on liliics JJy Budd. IMantst Tommy Plnn- 
agnn assists admirably on three originals, and 
the quintet's other rli.vtbm members are 
Geor^ce Duvlvier, bass, and drummer Cliarlie 
Perslp. The featured soloist reveals again how 
& tenor player should sound in a leisurely ap- 
proach to Bevernl facets of Herciiiide In Wuc, 
Falling In Love With Love, and Someone To 
Watch Over lie. 



Cannonball Adderley: Cannonboil 
Enroute Mercury MG2061 6 

Dating from the days when tbe Adderley 
brothers were under oonrract to Mercury, this 
relea.se just goes to show that the label had a 
good thing and should have held onto it. 
Since the pair signed with Riverside and 
rocketed to success. Mercury belatedly Issued 
another of their LP's titled "Cannonball 
Adderley Quintet In Chicago," which proved 
better than any of the quintet's previous work 
for tbe company. The present album belongs 
In the same category, and there is every In- 
dication that a more timely arrival on the 
market place would have hastened wide public 
iieeeptancc of the quintet's product. 

Along with (he session.? Cannonball at- 
tended at Blue Note and Colnmhia wlii.e work- 
ing for Miles Davis, the two albums show the 
alto-sax star rounding the corner enroute to 
fame and fortune. One of the most Interesting 
and creative periods ii) a Jazzman's career Is 
when an individual stylo falls Into shape, 
and Cannonball applies the linishiny touches 
here during Lover Man, A Poggy Dnij ""(l 
The Van you Lool: Tonight. Nat collaborated 
with Kay Bryant in writing ISth Century 
Ballroom, and wields his cornet on an early 
excursion into currently popular soul music 
on That Funl:i/ Train. Tianist Junior Mance, 
bassist Sam Jones and drummer Jimmy Cobb 
cOE-.pletc the quintet, but are rather dimly 
recorded. 

The Barrel-House Blues Of Speckled Red 
Folkways FG3555 

When ^cdisco^'crcd several years o^'O by a 
group of St. Louis hlues enthusiasts, Speckled 
Red was working in that city as a porter 
and played only occasional jobs as plauist and 
entertainer. With an assist from Erwiii Hel- 
fer'fi privatcl.v produced LP "Primitive Piano," 
which lists three titles by the pianist, the 
news filtered through channels to Europe, 
where excitement over early blues players 
often rcsehes fever pitch. As a result, not 
only are regular engagements available at 



home, l)\it the tl8-year-oId veteran frequenily 
goes abroad on concert tours. Dansk recorded 
this program In Denmark during a recent 
visit, and Folkways can chalk up another 
credit murk for releasing in this country th'' 
only LP devoted entirely to one of the few 
authentic and rmspolled folk artists. 

Speckled Ked was born Ilufus Ferryman 
near Atlanta, Georgia, and was mnklns: a 
living as an itinerant pianist before the first 
VVorld War. lie visited most of the citloa and 
towns where employment was open and first 
heard many early piano styles from the. origi- 
nators. His specialties include hot and furious 
versions of Pine Top's Itoouic V/ooglc, and 
Charlie Davenport's Co\^ Cow Itlues. The rest 
of his experience Is crammed belter-.skelter 
into the barrel-house style which was most In 
demand during his formative years, and he 
uses it with slight variation on fast blues, 
pop tunes and such entertainer's numbers as 
You Ain't No Good and ^Vh^l T>nn'l You Prac- 
tice What You I'rcach t This conglomeration 
is just the sort of thing that Intriquea blues 
collectors, and they delight In puzzling over 
the pieces. A producer In this country might 
have ruled out the vocalizing on pop tunc.*, 
but the Danes are more tolerant of // / UiHl 
A Million Dollara and / Got A Feeling I'm 
Falling. Hesides, the soiags never sounded the 
same before. Samuel Charters eoatributes a 
dctailctl analysis, 

Mai Waldron: The Blues Minus You 

Music Minus One MMOIO1 1 

Some Idea of how moilern blues have grown 
In variety and expanded In form can be ob- 
tained from this set of trio acconipftuimcnts. 
which are designed to assist various horns 
at home practice sessions. All ten titles are 
recent compositlous of Mai Waldron, who also 
wrote short descriptions and notated the 
themes for the instruction booklet enclosed, 
and he deems It necessary to divide the list 
Into six categories. At Lhat, tr.adltiouol styliiK 
are considered only when used as a basis for 
modern derivations, and Waldron could easily 
cite a greater number o( headings than ballad 
blues, church type blurjs, minor hlues, Imeh' 
heat groove blues, cookin' blues nnd nioilerii 




INSTRUMENTS 
FOR PRECISION 
CIRCUIT ANALYSIS 



Proved in every type of 
service, these quality in- 
struments are used by 
experts for FCC "proof- 
of -performance" tests and 
supp 1 ied as ori gina I equ i p - 
ment with many broad- 
cast station installations. 

Bgavsr Road, Brlitst, Penna. 

Specialists in Designing snd building 
equipment to operating specifications 

B & W also design and msnulacture lilleis foi; ANTENNAS 
• RADIO INTERFERENCE "RADIO RANGE •IHF and VHF as 
wsll as many special lypes dtsigned lo perlormance specl- 
(icaliOTis. Available to commercial or mililary standards. 



h- 



I 



Halchmasltr. This versnlile icsl equiprrfcnf com- 
tjines three mstriirncnts in nnc self- con l;^|nc[^ uJiil: 
Bdih'Ui dunimy anlenna. shilling v/;ivc ri^do in- 
rliciilar, direct readiirf; RF \ta\\ meler. r^odei 651) 
iSb\ 52 Qhni lijic) iinii T^adel G51 (for 73 Qhiri lincl 
indicate [r^/iaii'.iller fiiil|iJl nmver no tu \7.^ wAtts 
(lireciry. iModel ^>2-^00 ^ives Uirocl feridnifis up lo 
600 wnds nnd is (ilesigiied for iiermsncnl corrn^c- 
iHiri 1,'itD 5C fllim cO:Si(in! finc^ siicli ;is RC-g/IJ. 

Model Linear Delector. Cumfimed RF detec- 
tion .ind audio l)iidi;ing cifcuils for use with ifiy 
jislorliDd muter. -lOtl kc lo 50 nic ran^e 20-JO 
yoit ftf carrier. tssenU.tliy flai frequency rftsponse 
rrorn 20 to 50,000 cj)S. 

HnifEl 3It[l FrcQiiEncy HKl«r. tvleasujes -ludio fref;ijen- 
cics lo 30,001) CiTS in 6 ranges, Int^iy;] ;]nkver 
.supply ;ind in[iii! level coritror 




MODEL 200 AUDIO OSCILLATOR 

- Fr{ii!ueiicv R^nge: 30 to 30.000 cycles. 
» FToquon^_y R^sponsR: Betlcr ttian 
.-■1 di5 30 to 15.030 cycles with 500 

ohm lOfid. 
» Stsinlily: BeMer tKan \%. 
' C^hlif^tion: 13.0% of scale feadmg. 
■ Voltage Output: 10 uolts into 5O0 ohm 

• Dislortiori . Less lhan 1% at 5 votts 

ODiiJUt. 




MODEL 400 DISTORTION METER 

■ l"re(]ue^^:y Rar^pc. Fund.micrit^ls /lorsi 
30 la 15 000 cycles, f^e^siires Vk- 
rnonics to 4:?, 000 cycles. 

• Sensilr.'ity. .3 volts mimJiiuni rnpLt 
required for JiCfise and distorlia/i 
Mieasureirienls. 

■ CaliUi^iition; DistoTliDn nicasuremcnls 
± .5 dh. Voltage nseJisuiements: 

lull scale at 1000 cyci&s. 

• Residual DisttuhUTi : ,[)5'^-^_30— ] 5.000 
Cycles, 

• Residual N^oise ,0255^ or less. 




MODEL 600 DIP METER 

Covers 1.75 lu^GQ mc ijr 5 bsTids. 
Monilorrrtg [ack £ B-f- OFF switch. 
Sharped to: use ifi hard-lo-get-at 
places, ' 
:S!ur[iy. coloi coded, plufi-in csl'ils. 
Adjustahle. &00 micFOariip niRler, 



-I 



r 



— ~ . 1 

AUDIO • SEPTEMBER. 1961 



82 



www.americanradiohistorv.com 



ilisgiilsfd blues. The nnvi.iii wlio exprrls to 
mnsrer thlu lUnch oi the ifjium siicevstiinlly 
Mlioiild stnrt with n thoront'li groundliiy In 
the oilier tyres of bliies. 

As the trio's platilst, Waldron deiiioust rates 
a close faluiiinrity with the eart)iy beglunlnj^c 
of the various rorms. SluOeiits anxloufl to 
iiialte oompnrlaoiiK witli the woik of other 
ingtruuieTitalitits tan trace the titles to smail- 
t'roup recordljifts ou the Prestige label. 
Churles Perry is tlie ilrvunmcr, niid l)ai=isi«t 
Wendell Mar.sliall's (irni bneking, along with 
DaVc IIaneool<*3 fine tli^iiiMeriny JuU, Xl'lll 
!;ecp hesitant players on the right trnclf. 

The Greatest of Dizzy Gillespie 

RCA Victor LPM2398 

These down reissued seieetloiis eover Dizzy 
Gillespie's 104(1 ali-stnr septet and the se<i'>n<l 
01^ his big band.';, wiilch was or.qaiiizcd iu the 
slimmer of 1040 and lasted until 1050. Mali 
of tlie eii;rbt band numbers ehronicle the rise 
of A fro- Cub an rhythms, witli tlie leader col- 
Inborniiiif with the late Chano Pnzo nn 
^t(^ntcca, and with Geor^je Ivussell, ou Cuhatw 
Tie and Cubana Bop. \^'al^:Gr Pnllev tells liow 
Gillespie took the new concept to Seiindlnnvia 
on Sioedish StiHe. The band's bassist in 1047 
was still Hay Brown, aud he appears In the 
showcase 7'i«o Ziuss Bit. The septet sets the 
stage for ilie larger group on S^ad Street 
'J'licme, Niolil hi Ttmiaia, 01' 2/«a licboji, 
and Anthropnlogij. An.vono doubting the lu- 
flucuce of Lionel Hampton on Milt Jacltson 
should eompnrc tite vibes work here with 
Hampton's solos on the current reissued 
"Swing Classics," (KCA Victor LPML'318). 
Engineers have trouble today imntilin^ Gil- 
ICBpie's trumpet with a bi'A band, and things 
were no diflercut tlion. ^ 



AUDIO ETC 

(from I) age 14) 

glasses to clean them. "Whether thia is in- 
lierent in the sound-S3'3t<3m or \v,is some, 
speeins of room-effett, n coupling with 
n>y room sp.ice, I cannot -say. It made 
spcaliing voices slightly metallic, but in 
most music I quickly forgot all about it. 
Generally speaking, thig system produces a 
good sound from a component point of 
view a.U(l a marvelous sound in comparison 
with many an expensive competing "eon- 
sole." 

Stereo? Most interesting. Tlie sound- 
spray from the Reflection Coupler goes out 
the wall, aemi-parallel, some of it bounc- 
ing back at varying angles and a lot of it 
continuing until an obstruction is met, to 
one side or the other. That obstruction 
ideally is a refleel.ing corner or equivalent. 
No great harm is done if a hard chair or 
;"i table or t\70 intervene, but I'd suggest 
you besvare of plnsli furniture at the sides 
anywhere near tl>e unit. (There isn't a 
speaker in the world th.it can stand up to 
an overstuffed couch.) 

The intention of tlie system, clearly, ia 
to acliievc a stereo spread by reflection, 
out of the plastic reflector units aud with 
the help of the room coruers to each side. 
The intention, I am happy to sriy, is quite 
realizable and with a reasonable minimum 
of finagling. You do hear "big" stereo 
from this system wlien properlj- set up. 
There is a very clear difl-'crcnce between 
stereo and mono — the acid teat. 

I found (|uickly what the Coupler's de- 
mjindff from me were. Aud its limits. Tirst, 
it must be placed iu a balanced position, 
equidistant from two identical or reason- 
afilj' similar coriierK. As in all stereo, sym- 
nietrieal positioning is vital. 

When I put the unit about two feet from 
one corner and ^i^ Or ROve>t fet^t froto the 
other, the stereo was small aud cramped, 
the sound coming too noticeably from the 
\lack of the unit itself. But when I slid it 
sidewis© so that the distance to the nearest 
corner was four or five unobstructed feet, 
immediately the sound was vastly improved. 
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Now for the first time you'll be able to get the world-renowned Ortofon arms 
and ijteieo certridg-e at your hi-fi dealer's . . , a superb companion to your Thorens 
TD-124 ... a giant step forward in eliminating residual distortion and response 
deficiencies from even the finest music systems. 

Only Ortofon, supplier of studio recording equipment to the world's foremost 
recording companies, both in the U. S. and abroad, has achieved the perfection of 
balance, the precision of tracking, the absolute minimum of inertia needed to 
play youi' finest I'ecoixls and preserve tkci)' superlative bratid-neiv quality. 

See and hear the Ortofon arms and stereo cartridge at your dealer or the 
New York Hi-Fi Show Room of ELPA Marketing Industries — sole U, S. Repre- 
sentatives for Thorens and Ortofon products. uo 

Guaranteed ter one {ull year. Sold only through carefully selected franchised dealers. 
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The unit itself was wo longer an apparent 
source; the stereo spreiul out gratifying to 
occupy the whole side of tlie rooui. 

In order to do this I had to seal off one 
door panel temporarily, usin. gthe door as 
part of my back- wall lellection. In all 
stereo situations you must be ready to do 
things like that if yon want good stereo 
sound, even with a unit of this sort, de- 
signed for maximum, convenience. But, in 
compensation, I found tliat a standing 
record cabinet no higher than my head and 
a foot deep could act quite nicely as one 
■'corner," allowing me to place the speaker 
bench somewhat off-center, not exactly in 
the middle. The effect is, indeed, quite 
(lexible, just so long as yon satisfy the sys- 
tem's need for a balance Ijetween one side 
and the other. That you must do. You are 
required to find the point on your wall 
where the speal;er, so to speak, feels happy, 
and you ignore this at your own risk. 

Finally, I found that Beflectiou Coupler 
stereo is decidedly best at a distance, 
across the room. Closer up, the stereo is 
only so-so, and at very close range — almost 
on top of the unit — you hear hardly per- 
ceptible stereo direct from the rear speak- 
ers, as you look dOAvn at tliem. Note that 
this is in interesting contrast to the u.sual 
situation with one-piece eubinctry for 
stereo, where good stereo sound is audible 
only from close to the cabinet. Chalk this 
advantage up to the reflection principle. 

That's all there is to say, e.xcept to ob- 
serve that the principle itaelt, rear-aimed 
speakers against tlie wall, aimed by curs'ed 
sidewise reflectors, is applicable to many 
furuiture patterns, A new model, the editor 
tells me, fits fiat up against your wall, only 
a few inches thick and upright like a 
panel; that would be the new "(liinsy'' 



shape 710W becoming popular. Another trick 
idea is a Reflection Coupler sofa- — a sofa 
with a back, of course, to be pushed up 
against the wall. No pillows along the top 
edge, but then yon don't usually need head 
pillows for liiat kinds of sofa. The entire 
speaker system would be "inside" the sofa, 
with the tsvectcr.s mounted handily in the 
back .section against the wall. Very nice. 

3. CRYSTAL-TUNED FM 

I have had a Karg Crj-stal Controlled 
Tuuematic P^I tuner on hand, JSIodel CT-S 
svith 12 crystals and a remote control push- 
button station selector, for an outrageously 
long time. I has'Cn't a good leg to stand 
on; just too many things pulling me in 
too many directions; and now I've gone 
and taken the thing to the most unlikely 
place for such a tuner, my country home 
where I can pick up 60 or so FJI stations 
— not one of them less than forty miles 
away! Well, no matter; at least I can see 
where Mr. Karg's very special tuner can 
fit into the picture, and Pll be happy to 
pass on the information. 

A friend of mine worked for a long 
while, a good many years back, on the first 
such tuner I'd ever seen in person. His 
worked by a telephone dial; you dialed 
your station. This one, the Karg, has a 
circular selector dial with a light behind 
it to illuminate each station name as you 
.snap it into place. 12 crystals, turret- 
mounted, each unerringly ground for a par- 
ticular frequency, and it you move to an- 
other location, Karg will exchange any of 
them for new ones at no cost, tossing in a 
general factory looking-over as part of the 
bargain. 

The Karg people ivcrc ever so consider- 



ate of me — they set my tuner up with a 
whole ring of 12 local New York area TM 
stations, including such nice items as 
WBAI, the Paeifiea Toundation outlet that 
doesn't have commercials (but does ask 
you to help it pay for itself) and, of course, 
my own WNi'C, which gets paid for by the 
city, though I don't. There was WNCN, 
the Concert Network outlet, WPAT for 
news in New Jersey, and a solid network 
representation, WOR. WNEC. WABG, 
WCBS— the works, WQXE, naturally, the 
original good-music-and-commerei.als sta- 
tion, and then there was WRVR. ... I 
deliberately cite all of these to give you 
an idea of how much tsvelve stations can 
amount to. Plenty. 

Nosv here I am in Cornwall, Connecticut, 
and on. the WllVIi crystal I get a local 
outfit called WKIP, Poughkecpsic. I hear 
a faint shadow of "WNYC, and a stronger 
shadow from the network outlet.s, WBAI 
just goes glubglubglnb. It's a feeble sig- 
nal, any way you tune it. WQXR's network 
afliliates are all around, bnt they don't fit 
this particular set of crystals, and the 
same with tlie numerous Concert Network 
stations nearby. I'm tuned fixedly to thoir 
New York outlets, far, far away. All of 
which shows liow special a tnner this is. 
To use this one here, I would have to choose 
a new set of 12 stations and send in my 
crystals for replacement. 

Of course the whole point is that the man 
who buys such a tuner has other very good 
reasons for doing .so, and he will order his 
crystals as he wants them in the beginning. 
Clioi(fe of tsvelve. Given its specialness, a 
crystal tuner is a highly desirable item and 
decidely worth your consideration before 
you .jump overboard to retrieve a standard, 
continuous-tune job that will bring in alt 
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PEAK PBRFBMRMANCE 




why (Iocs the art of recording reach its peak in Vienna? 

Because here, in "the home town of music", artisl and engineer work to;j;etlier 
to meet the challenge of Haydn, Mozart and Beethoven — of Vienna's great 
Symphony, Philharmonic and Staatsoper — and of the world's most critical 
audience. And because AKG is on this team that makes the trfihj significant 
advances in the fechniqae and cfjuipmeut of recording. 

Each AKG microphone from $12 to $900 has gained, from this collaboration, 
a quality that .stamps your tapes with the earmark of AKG, EarwitTWSS 
Fidelity. Compare an AKG with any at twice its price — for clarity, sensitivity, 
range, directional discrimination. Whatever your standards and your budget, 
there's an AKG microphone to hring your recording, broadcasts or PA to 
a peak of perfection with dollars and dB's to spare! For catalog and nearest 
dealer write the USA import and service agents — Electronic AppUcalioni, 
Inc., Stamford, Connecticut, (203) DAvis 5-1574. 



T, D 1> N Dynamic Cardlold, Far amateur tape 
recording. Bass-cut switch. 80-13k cps. 
2.5 mVAbar. High and low impedance. $27. 

7. 0 SB Duplex Dynamic Cardloid. For mono, 
and MS/XY stereo, recording. SO-ISk cps. 
0.18 mV/»bar. Highand low impedance. $54. 

3. D 19 B Dynamic Cardlold. For semi-pro tape 
fecording. Bass-cut switcti. 40-16K cps. 
O.IS mV/>'tiar. High and low Impedance. $58. 

4. Dyn 200K Studio Dynamic Dmnldirecllonal. 
For fine studio recordings. Very IM 30-15l( 
cps. 0.15 mV/Kbar. Impedance 200 Ohms. 
$110 

5. C 29 A Condenser, Cardloid -OmnmirectiDnal. 

Miniaturized for TV low-visibllity. Very flat 
30-20k cps. 1.3 mVAbar. Converts 50/200 
Olims. $379,50. 
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tho stations, goort and bnd, plus every bit 
noise in between. 

Why a crystal tuner? Two very good 
reasons. First, it is absolutely driit-iTee- 
Each station is locked perman,ently in 
exact tunc. No AFC, no notliing. Leave it 
and come back a year later, it'll still be 
precisely tuned where you left it. Tliis fea- 
ture is" vitally important in jirofessioiiat 
installations, wliere exact taiiinfr Tnust be 
autoDiatie and unqnestioned. The Karg 
unit lias adapted the prineiplc for lionic 
hi il n.'se, and witli this tnner ynn will never 
need worry about ont-oi-tnne wandering. 
E.specially in rec-ording> off the air, and 
very partioilavlj' in unaUendcd recordings, 
the only .<iOrt tliut arc of any use to most 
of ns \yhi^ take down music via PM. '^'ou 
can leave this niaehinc to take tare of it- 
self with absolute confidence and you'll 
never niiss a recording en aeeount of it. 

Second, tliese .stations arc discrete points, 
quite without dial-space between them. You 
don't move along from one to the next, you 
click directly. There is no inter- ,<!tati on 
noise pickup wdiatsocver. Very u.seful, like 
a TV act, (But TV sets get'out of tune; 
tills doesn't,) 

A.S a result of tliia diroetnos.s of rtp- 
proaoli, tlie juunerous fancy control*) 0« 
standard PM. tuners are happily missing 
Iiore. Just one big circular dial, plus an 
oplionai volunic control that m-'iy ij<- 
,witciie(I out. Tliat ouglit to please "many 
users, 

I should add that as far as I can deter- 
mine on short trial by ear, the Karg lives 
up to its very high quality' specifications, 
in line with its iidiereut potentialities for 
accurately perfect J^M recepton. It looks 
the part, loo, and takes up a lot less room 
than other tuners I've tried. It's a very 
refined, direct-purpose sort of instrument, 
concise and to the point. 

Tvs'o point.s to add. The .sensitivity Of 
this tuner is not particularly high, in line 
witli its intended use with liigh-quality 
nearby PM station signals. I would not 
suggest its use in extreme fringe-area re- 
ception, such as mine, even witli a fancy 
antenna, unless you have your stations well 
chosen and want them to slay in tune or 
else. On the other hand, maybe 90 per cent 
of potential users are not in tlie fringe 
areas, or can at least pull in enough strong 
stations to cover all anticipated needs, I''or 
such people as these, I note that there are 
ICargs with 10, 8, and 6 channels at prD= 
portionatoly losvcr prices. For most people, 
six stations is a lot. Yes, I tune ill 60, 
but in daily use I listen to three or four, 
most of the time. Just two will get me 
most of wliat I need in music and news. 

Secondly, my Karg Tunematic came with 
the remote control attachment aforemen- 
tioned. It may be your meat — a liandy 
pushbutton at the end of a long, fat cord, 
and each time you pu.^h, tho tuner moves on 
to another station, couuter-cloekwifie. You 
can sit in your easy chair and tunc away 
like ma<l \vithout moving more thau a 
thumbnail, 

I didn't find it very helpful, myself. For 
one thing, there's tlint cord, .iust one more 
cable to tangle and trip over. This isn't 
wireless. Tlieu, tho motor oniy kicks the 
dial in one direction ; if you mis.s, you liave 
to go all the way around to get back again. 
Moreover, I found that when the remote 
is connected you can only move the dial 
by hand in one direction. Try it the other 
direction and it goes zzz, zzz, 7.7:/,. With 
the remote turned off, the dial moves either 
way by hand. 

Suit yourself — some people love remote 
controls. I have one for my Fisher 400 GX 
stereo prcamp, too, but somehow I've never 
got around to connecting it up. One more 
cable, again. I£ 
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WEATHERS PROFESSIONAL 
STEREO PICK-UP SYSTEM 

now available for home use! 

It took five years of painstaking research and uncompromising design 
to develop what is undoubtedly the wor!d''s finest pickup system. To 
accomfiNsh this amazing englnserlng feal. Weathers created the unique 
"Amplified Bridge-Circuit". This is at the heart of the pickup . . . with it 
you ochieve a freshness and fidelity of sound that defies duplication by 
any other pickup system! Weathers professional pickup reaches down 
into your records' grooves where they've never been touched before . . , 
makes old records sound like new. Sturdy, (ight-in-weigh» tone arm floats 
gently down on your discs, trocking with a force of less than 1 gram . . . 
protecting your valuable records from damage and wear for a lifetime! 

Audiophile Net $129.50 

(Complete with Weathers Stereo Tonearm) 

With 331/3 Turntable $189.45 complete 

Your present Weathers FM or regular system can 
be easily converted by ordering the Weathers Con- 
version Kit $91.00 

Write for free (older and name of your nearest dealer to: 
WEATHERS INDUSTRIES 

A division cf Advantu Industries, Inc. 
66 t. Gloucester Pike. Barrinslon, N. J. 

See the entire Weathers line at the New York High Fidelity Show, Room 601 
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ABOUT MUSIC 

{from page 81) 

phouy Orchestra, tliey nevertheless 
settled down to an intensive rehearsal. 
Kondrashiii aimed for a tight rapport 
between solo and tutti, and ;i more pre- 
cise ensemble within the orchestra it- 
self. He conveyed his instructions to the 
players by means of a terse vocabulai'y 
made up of English, Italian (for ex- 
pression marks, dynamics, and tempo), 
and Russian. His native tong ue was used 
only for rehearsal letters; "II — Mikhail! 



X— Xieulai! (or) V— Vladimir]" At 
last, the Bussians announced they ^v■ere 
i-eady for the first 'take.' The recording 
crew was ready, too, Imving achieved a 
good solo-tutti balance while the re- 
hearsal was in progi-oss. Thei'e was noth- 
ing further to do but start the tape and 
(ilm machines, and slate the first take 
of the session. 

There i.s something al)()ut a playl)aftk 
that unsettles all but the most thick- 
skinned recording ai'tists. Some per- 
formers walk the "mile" from the hall 
to the control roo)n as if it were to their 
own executions, and cringe \\'hen they 
Iiear tlie first note.s sound fi-ou\ flic loud- 



speakers. It can he a paiuful, irritating, 
frustj-ating, and, ow rare occasions, es- 
liilarating e.xperience, to which not even 
a veteran such as Richter is iirnnuiie. \\\ 
moments like these, his mobile feature.'; 
range in expression from keen disap- 
pointment (often punctuated by a deep 
Slavic sigh) ; to intense displeasure at 
hearing a slip; or cpiict joy over a pas- 
.sage that struck home. 

Eichter, like many mnsioians, dis- 
trusts the post-mortems of reeordiiig 
(that is, the splicing of the tape), and 
will do everything he can to avoid tVic 
editor's blade. His approach to iirord- 
ing is a throwback to the 78-rj3m era 
when a mu.sician had to briijg forth sonic 
four niiimtes of inspired, unblemished 
playing. He is almost fanatically op- 
posed to "patching," the prooe.?s of put- 
ting together a plirase, or a passage 
from multiple takes. His ideal of the 
"long take" will lead him to rt'-recoi-d 
on tiro works several times nntil he liH.'; 
aifhieved the finest over-all pcrt'oriuanc* 
of which he is capable. In the case of 
the Liszt works, even after the recording 
staff and the conductor assured Richter 
that the First Concerto was "in the can," 
the pianist insisted on performing an- 
other complete take, having renewed bis 
energies with extra fiuantities of sugar 
cubes and bitter chocolate squares. And, 
to everyone's amazenient, lie surpassed 
all his prcA'ious takes. 




Fig. 2. Richter and Rostropovitch listen 
to playbacks. (Photo by Harold Law- 
rence.) 



In most performances of the Lisxt 
concertos, the britliant, flamboyant side 
of the music is stressed, Riehter's in- 
terpretation runs counter to this tradi- 
tion, containing more fire than fireworks. 
N'otlung is lacking in terms of virtu- 
osity, as the opening octaves of the xirst 
Concerto instantly demonstrate, but 
rarely does one encounter such sensitive 
delineation of the lyiii^al elements of 
these Romantic works. The beginning of 
the second movement of the E Plat Con- 
ci-rto is a ease in point. This nocturne- 
like melody, in Riehter's bauds, moves 
from one dynamic plane to the next with 
exquisite control, lingariitig almost im- 
perceptibly on certain notes in order 
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GRADO "Truly the world's finest..." 





Whaf customers say about the new 
GRADO STEREO CARTRIDGES 

"Fantastic sound, equal to the finest tape 1 have 
ever heard" 

'That one year unconditional diamond v/arantee plus 
the five year guarantee against wear, is the best yet. 
Excellent sound" 



"I v/as only able to purchase an inexpensive system, 
but my Grado nnakes it sound like twice the money" 

'The greatest improvement to my system for the least 
money. Difficult to believe I am listening to records" 

'The quietest surface I have ever heard. The sound 
is a dream come true" 

NEED WE SAY MORE? 



GRADO SENATOR SERIES STEREO CARTRIDGE audlophile net $24.95 
GRADO CLASSIC SERIES STEREO CARTRIDGE audlophile net S37.50 
GRADO LABORATORY SERIES CARTRIDGE audlophile net $49.50 
LABORATORY SERIES TONE ARM S39.S0 




(liiiMirf^^^!7Tiii(HII 




For further informotlon write: GRADO LABORATORIES, INC. 

4614 SeverXh Ave., Brooklyn 20, K. Y. • Export - Simontrice, 25 Warren St., N.Y.C. 
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Sk significant advance 
in high-fidelity reproduction 



to mold ilif c-oiitom- of a pliiitsc, soaring 
to an appassionato cJimax- in nnf;ing 
octnvts, and finally cascading down to 
the le\'cl of a whisper, (flow of ton have 
we lionrd pinnists treat Oiis descent, 
like a toboggan clnite!) 

Following the concerto sessions, Kon- 
drashin flew back to Moscow, and Rich- 
tcr remained in London to record Bee- 
thoven sonatas with his friend and 
chamber-music partner, Rostropoviteh. 
The sessions took place in an ntmosphore 
of high spirits, Riehter relaxing after 
his Lisztian ordeal, and Eostropovitdi 
still baskijig in the glow of his success 
in two orchestral concerts at the Royal 
Festival Hall. After the final take, Ros- 
tropoviteh mysteriously asked R.iehtei' 
to play Chopin's F ilinor Ktude (opus 
25, no. 2). Puzzled, the hitter complied; 
and Rostropoviteh gleefully superim- 
posed the tune, Dark Eyes (Oehi 
Tchornya), above the fitnde, making a 
perfect (jnodlibct. Too bad (he tape ma- 
chines had stopped rolling. JE. 



LOUDSPEAKER MAGNETS 

(from page 48) 

V is already achieving a good d(!gi(?e of 
saturation at the pole faces, suljstituting 
the new materials will not increase den- 
sity in the gap materially — merely in- 
crease leakage flux, which is not needed 
[Fig. 5). Another alternative would bo 
to beef «p the pole faces so a greater 
exeui-sion could be handled without dis- 
tortion. Using this method will upgrade 
the power rating of the unit. Usually 
an initial design is thoroughly worked 
out. Bnt too often, at a later stage, it 
is found advisable to increase clearances 



POLE 7IM MAX y POINT 

RUN INTO SATURATION 




CONNECTING 
MAGNETIC MATERIAL 
RUNS A LITTLE 8ELOW 
SATURATION, ABOVE 
MAXIMUM PERMEA- 
BILITY POINT 



MAGNET WORKS AT BH_ 



IENG7K/AMA IS e/H TIMES THIS RATIO fOR GAP 
(APTER ALLOWING FOR LEAKAGE FLUXl 



Fig. 7. A mognefic cirtuif schematic show- 
ing >he relevant densities at which difFer- 
enf ports of the circuit should be oper- 
ated, according to design. The calcula- 
tions most take into account total flux 
and total cross-seftional area of the mag- 
netic circuit at each point, and must allow 
for leokage flux. 



WE ARE PROUD TO INTRODUCE THE LONS-AWAITED 

dynatuner 




AN FM TUNER IN THE DYNAKIT TRADITION OF OBVIOUS 



superiority 










SPACE FOR 




DYNACQ 




MULTIPLEX ADAPTER 







Completa including cover, t7?.« kit; J«».?5 lemi-kit; $11?. 95 <actofy wired and teited 



Dynakit specifications are always based 
on reality rather than flights of fancy, 
so our Dynatuner specification of 4 
microvolt (IHFM) sensitivity appears 
somewhat archaic when practically all 
comp>eting tuners imply greater sensi- 
tivity in their advertising. Performance 
is what counts, however, so we invite 
you to compare the DYNATUNER 
directly with the most expensive, most 
elaborate FM tuners available. 

We know you will find lower distor- 
tion, lower noise, and clearer reception 
Of both weak and strong signals than 
you ever expected. You will find new 
pleasure in FM listening free of distor- 
tion and noise. 



Best of all, the amazing performance 
of the Dynatuner is achieved in actual 
home use — and maintained for many 
years, since it can be completely aligaed 
for optimum performance without ex- 
ternal test facilities. Thus, after ship- 
ment or after tube change, or after any 
other source of changing operating 
characteristics, the Dynatuner can be 
re-instated to peak performance. 

Naturally, the Dynalurier includes 
provision for an internal multiplex 
adaptor. The FMX-3 will be available 
soon and can be added at any time 
for full fidelity stereo FM reception — 
your assurance that DYNAKIT always 
protects you against obsolescence. 



Sliqhtly higher in the W«i). 



Wrtte ^or defultecf Jft'ormii^lon on ffilt and sfAer a<fnaklti. 



DYNACO, INC., 3912 Powelfon Avenue. Philadelphia 4. Penna. 

. . CABLE ADDRESS; DVNACO, PHILA. 
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THE MOST IMPORTANT 
IMPROVEMENT IN 
RECORD REPRODUCTION 
ANTI. SKATING 



FROM THIS T 




WITH THE FAIRCHILD 500 
ARM-TRANSPORT AND 
LS"^ CARTRIDGE 



A Rew concept from Fairchild that makes virtually every other arm obsolete by its remark- 
able anti-skating action. This is the patented action that overcomes the inward pull found 
in all other arms... the major cause of right channel distortion. Coupled with the new 
SM-2 Linear Separation Cartridge, the Fairchild 500 produces sound that is unbelievably 
true to the original. A demonstration will prove that the 500 is the only new and better 
way to play stereo records. Complete details available. Only $55.00 for Arm-Transport 
and Stereo Cartridge. Also available Arm only $29.95 -Cartridge only $37.50. 

FAIRCHILD 

FAIRCHILD RECORDING EQUIPMENT CORP., 10-40 45TH AVE., LONG ISUND CITY, N. Y. 

The First Book of its Kind -No Other Like It! 

SOUND in the THEATRE 

by Harold Burris-Meyer and Vincent Mallory 



Nothing like SOUND in the THEATRE 
has ever been published. It is the first 
book to set forth in authoritative detail what 
you can do with sound by electronic control, 
-and how to do It whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
choacoustics) , and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 

\of control and need for it, and the many tech- 
niques for applying electronic sound control 
are described and illustrated in thirty-two spe- 
^^ific problems. From these problems are de- 

RADIO 'S^v 

MAGAZINES, 1NC>,^^ . 
Dept. AG-1 
Post Offlte Box 629 
Mnaela, New York 

I im cneloiinf my remiiiarce for (10.00 
StBi my etipy of 

SOUND In ihc THEATRE postpaid. 

(No CO.D^ sll books sent postpaid in U.S.A 
rad pouesalons, Canada, and Mexico 
Add SOe for Foreign orders.) 



rived systems and equipment specifications. 
Complete procedures are given for: Planning, 
assembling, and testing sound control instaMa- 
tions— Articulating sound control with other 
elements of production— Rehearsals and per- 
formances—Operation and maintenance' of 
sound conlrol equipment. 

THE AUTHORS 

During the psst thl;ty years, the authors have developed 
the techniques of sound control in opera, open-air smphi- 
theatres, tiieatres on Broadway, theatres on-the-road and 
off-Broidway, in concert halls and night clubs, in Holly- 
wood and in the laboratory. Some of their tecliniquos are 
used in broadcast and recording as well as in perform- 
ances where an audience is present. From their laboratory 
have come notably successful applications of sound con- 
trol to psychological warfare and psycliolagical screening. 
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ill the gup. This is done, and the magnet 
d(;si{,ni not chaugftcl, witti the shrug "It's 
probably afloqnatc." 

Opening up the gap not only increases 
the aino\int of gap that has to be filled 
with field, it produces a mismatcli (as- 
suming the original design was a match) 
between magnet and gap and also in- 
cveasos the leakage loss. So what may 
appear an infinitesimal increase hi 
clearance may result in mncli-larfior- 
than-expected loss of magnetic field. 
This is why manufacturers of tlie best 
loudspeakers prefer to tighten their as- 
sembly teehniqiios and/ or quality con- 
trol, so the narrower gap can be used. 

A good question that arises when you 
dcsig-n a new loudspeaker is "ring- mag- 
net or slug"? Tliis can only be answered 
for individual eases. In general a s'mg 
has the advantage of less outside leak- 
ago, because the return path is of 
non-active magnetic material. Bnt thi« 
does not necessarily mean tile magnet 
ihelf lias kss leakage (Fir;, 6). 

The only way to answer tlie question 
is to figure otit magnet dimensions of 
both types to supply the required fuddj 
with a suitable margin for leakage, ac- 
cording to shape, and complete tlie de- 
sign for return path and pole faces, 
making sure that the major part of tbc 
return patli is not saturated but that 
the polo faces are (Fig. 7). At this stage 
it will nsnall}^ become evident that one 
or other configuration is inore suita5)lft 
from a pi'actieal construction \-iew- 
point. 



OKE STEP 

(from page 54) 

Ht^s tr.iiisftcted with Clai-ent'e and svleft 
to the possibly lucrative future, sales- 
man Slater arranged a generous trad <? -in 
allowance for Clarence's old speaker sys- 
tem. It nearly paid for tbe new electronic: 
crossover an<l power amplifier to gO with 
the three-way speaker sy.steiii tliat Clar- 
ence purchased. 

The new speaker' made Clas'saee 
happy. He spent daj'S and nights play- 
ing Jiis recf)rds and finding fresh delights, 
in each disc. Now, he was almost sure,, 
his audio system was beyond reproach. 
To be completely sure, he invited Marcel 
Pie to listen to it. Marcel had initiatedl 
both Harold Detwiler and Victor Bcrlio?; 
to hi-fi. Marcel was a pro's pro. 

"Your system is admirable," Marcel 
said. "But tell mc the truth, isn't it like 
ten people in a telephone both? ToC' 
much in too little space, "i'ou need stereo 
to spread the sound, give it depth, sGp'a- 
rate the inslniinenLt: from each other, 
impart a sense oi' dircetio^. You under.- 
stand?" 

"You ttwftii I need two channels, tivo of 
everything." 
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"You understand," Marcel said. ''You 
liave excellent power ampliflei's and a 
aiai"velous speaker for one channel. Get 
the same for the second ebauuel. Get a 
stereo amplifier in place of j'Ouv present 
one. You should buy a stereo preampli- 
fier with a center channel output. Then 
you will need a third power ampli- 
fier, a third set of electronic crossovers, 
and a third speaker system. That can't 
he helped, hut the results will he ex- 
quisite. For stereo you will require a 
new tone arm and a new cartridge. Your 
tape recorder. And buy a multiplex 
and amplifieation for the second channel. 
For you it will be simpler to buy a new 
tape recorder. And by a multiplex 
adapter so that you ean receive stereo 
from a single FM station." 

All this was soon done, and the results 
were beyond Clarence's expectations. In 
the following weeks many came to hear 
Clarence's hi-fi system. Everyone ap- 
proved, most marveled, and no one ven- 
tured suggestions for iniprovCmcnt. As 
time went on, though, Clarence found 
his enthusiasm waning, because now all 
there was to do was listen. The excite- 
ment of buying, changing, adding was 
past. 

Then one night Marcel Pre brought 
along Ed AVilliama, "Ed is an oloetronies 
engineer and very much interested in 
audio," J^Inrcel .'<aid to CInroiico. "How 



do you like this hi-fi system?" Marcel 
asked Bd. 

"Wonderful, wonderful," said Ed. 
"This is a wonderful Ijcginning," 

"Beginning!" exclaimed Clarence. 

"Don't misunderstand me," Ed con- 
tinued. "Of course j'Ou have a wonder- 
ful system, certainly one of the best I 
know of. That's what makes it a pity to 
.stop at this point. Why not make your 
system the best of all?" 

"AYliat more is there to do?" 

"What more, he asks," Ed said to 
i\rareel Pre. He turned back to Clarence. 
"Have you lieard of three-channel tape 
nmehines? We can install one here. I 
can got thiee-channcl tapes for yon. Then 
you would have a true center, not merely 
a blend of the left and right channels. 
Good?" 

"Sounds good," Clarence agreed. 
"That is not all." 
"XTot all?" 

"Far from it. We ean make tests of 
your living room to determine if you 
have the proper reverberation period for 
a room of this size. Too little reverbera- 
tion and the mn.sip is dead. Too much 
and it gives you a headache. Based on 
the measurements, we ean place suitable 
acoustic materials on the walls and ceil- 
ing to achieve tlie cori-cct reverberation 
period, 

"I7siiig calibrated iniero))liO)ies, we can 



take acoustic frequency measurements in 
the area where yon and others generally 
sit when listening to your system. Un- 
doubtedly we would find peaks at cer- 
tain fi'cqueneies and dips at otliers. Then 
we could construct special electronic 
(ilteL's, to be inserted between the pre- 
amplifiers and the electronic crossovers, 
which would smooth out these peaks and 
dips. I woiddn't be surprised if we 
achieved acoustic response flat within a 
decibel or two over the entire audio 
range. Do you like that?" 

"I like it," Clarence said. "I guess that 
would really wrap it up." 

"'Clarence, when I say the best I mean 
the best, for now and for some time in 
the futui'c. Hear me out, 

"AVe ean install a voltmeter, an aiii- 
mc^ter, an ohmmeter, a wattmeter, an 
osoilloseope, a signal generator, and a 
distortion analyzer. Through a suitable 
switching arrangement that connects 
these instruments at will to various 
points in your audio system, the system 
could be readily checked for frequency 
response, power output, distortion, out- 
put tube current, static atid dynamic 
balance in the power amplifie)-s, operat- 
ing voltages, resistances between key 
points, and so forth — all that is necessary 
to insure ovei'vthing is working properly 
or to locate (be ean^iC of trouble when it 



AES 

HIGH FIDEl 



Professional Series 




Recording Tape 

1800 FT. 1 MIL MYLER 



NO LIMl" 



$|99 



EACH 



• High output for maximum frequency 
response 

• Lifetime silicone lubrication 

• Full width oxide coating for flawless 
recording 

• Slotted transparent precision reel for 
instant threading 

• Individually hinged box for library 
convenience and protection 



AES, Inc. 

3338 Payne Aue., Cleveland 14, Ohio 
Gentlemen please ship 

Name 

Address 



City and State 

Enclosed find check D money order u 
Add 15t per reel for postage and handling. 




MONEY-BACK QUALITY GUARANTEE 

To be equal or finer than any recording tape regardless 
of its manufacturer that is available today. 
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13th ANNUAL 
CONVENTION AND EXHIBITS 

OF THE 



AUDIO 
ENGINEERING 
SOCIETY 



Showing Professional Audio Equipment for Studio 
^ and Laboratory 

OCTOBER 9 THROUGH 13 

AT THE HOTEL NEW YORKER, 34TH STREET AND 
EIGHTH AVENUE, NEW YORK CITY, NEW YORK 



ONE HUNDRED PAPERS • Studio Equipment • 
Psychoacoustics • Music • Loudspeakers • Ocea- 
nography and Underwater Sound * Microphones 
and Earphones • Sound Reinforcement • Audio In- 
struments • Disc Recording and Reproduction • 
Tape Recording and Reproduction • Amplifiers • 
FM Stereo Multiplex • Stereophonies. 



SESSIONS Monday through Friday, 9:30 a.m., 1:30 and 7:30 p.m. Annual 
Award Banquet, Thursdoy 6:00 p.m. EXHIBITS Tuesday through Friday, 
noon to 6:45 p.m. except Thursday and Fridoy to 5.00 p.m. 



Program available from 

AUDIO ENGINEERING SOCIETY 

Post- Office Box 12, Old Chelsea Station, New York 11, New York 
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"We e:in install r.n automatic time 
iiiecliiniism to Imn your equipment on 
and off at prcstheduled times. If you 
wish to niiike a tape recording a 
In-oadeast when you are not lioino, the 
nieeluinism tan do this tor you. Or it tan 
be arranged to turn off ttie system in 
case you aeeidentaily leave it on after 
retiring or leaving your apfirtiiient, 

•'We can replace your present power 
amplifiers with (lutpnt-trausCormerle.ss 
ones. I think you would find tiie sound 
still cleaner and more transparent. They 
have to be buiU. to order, but I know 
just the man. 

"There are a eouple of improvements 
AvJueh can be made in regard to your 
speakers. First, for a better psycho- 
acoustic illusion, they should be con- 
coaled behind .soxuid- transparent drapes 
or other material. Second, response in 
the v(!ry low bass region can be ijnproved 
by using separate speakers in Helmholts! 
resonators, properly tuned and damped 
to smoothly cover the range froin abcnii 
20 to 50 cycles. This would require addi- 
tional electronic crossovers and power 
ompliriern. The resonators would he quite 
large, b)it wc. can find ways of concealing 
theiiii. You might build sofas around 
theni. 

"We can add extension speakers in 
your other rooms, together with remote 
controls so that you could operate your 
system, or at least the principal func- 
tions, from any place in your apartment. 

"We can install a color organ, so that 
at the touch of a button lights Mould 
fl:)'?h and dance iu nif ny color.'? in a visual 
representation of the music. 

"We can. . . 

"Wait," Clarence iikterrupted. "Let us 
take this one step at a tinio. Jf you eould 
write that down. ..." ^ 



RECORD REVUE 

(from pape Ci)) 



the rt'Siihin^ disof;, oac}! ft hit hi-cr in flic 
than lliG Iflsr, rontinuo to portray liie iJlnqilO. 
style ot this gti^alesl ot present ner formers 
Oh tho inslrunienl. He is slill uuisic.ilKv tn liis 
In Ilia pviiiio (tlioiigli 1 houslif 78-rpm rpeords 
of his plaj-iiip bnok in tlie e;lrly Thlrrlcs) 
and be still puts over tlie s/ime familinr soM 
of program, complete with a very generous 
j?prinkHng of worlcg d^i^dltiittntl to liic great 
ninn liimself. It's fretting sn (iliont h.iif tlio 
fiHitar literature Is deiUciited tfi Segovia these 
d;ijs. 

N'ol>0(l3'-but-nobotl>' eHTft play like liiia. hut 
fow' (Icsiro re, in any literal wny. Tho Segovin 
(ouch is, of course, old fashioned, a Uoiuaotie- 
Impressionist npproacfi to cultar nuiste full 
of delicate eolnrings, slidlnefi, liBSitatlonK. 
can do it ; but nobot^y any yenngcrr ciin really 
got awny with it. So the Ip^ion of Se;5ovlii 
followers !!s a trii>o of scibci', plodding realists 
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lu comparison, according to tlie new Htoral- 
niinded wuys of thinking. 

Tbls disc, na usual, starts with some 
"ancient" music — tbls goes buck merely to 
the early Eighteenth century — and then 
launches into the inevitable Fernando Sor, the 
Pngftnliil of the gultjir (nat the Boefboven, 
as the notes siiy he has been called!), glib, 
tuneful, sUgbtly tiresome after awhile witb 
bis Beothoven-iierlod brightness. Then on we 
go into the dedieatcii worlts — a long "Homage 
to lioccherlni" for guitar (B. was an Italian 
who worked in Spain in Mozart's day) by 
that o(i(lly named composer Mario Castlc- 
nuovo-Tedesco, which presumably means. In 
Italian, the new German castle. From there 
to a slithery pseudo-modern bit by one Rod- 
rigo (dedicated to Segovia In 1054) and then, 
on side 2, back to the Seventeenth Century 
(Hoacalli) and, again — more Sor. Tlie end- 
piece, out of nil this stulT. Is tlie only one 
that really got me more than mildly in- 
terested — a superb guitar arrangement of the 
Spanlib Dance No. 10 of Granados, originally 
for a gnltar-lmitating piano. 

Every guitarist and guitar-lover musi 
study Segovia In detail and at length. But 
that doesn't mean we can't be mildly ex- 
asperated :U tlie .stuff he plays. 



Chopin: 12 Polonaises. Grant JoKanne- 
sen, piano. 

Vox VUX 2003 (2) 

One of Vox's new ^^lu^lle^ "boxes" — -two- 
disc and in a soft cover — this olTers grate- 
ful and musical readings of the big Chopin 
pieces by one of the rare natural Knmaniics 
of the pianist generation now In middle aiie 
— -most of them tended towards the hard, 
trlp-hamoicr banging approach. (The new 
,^'ol]ng pianists are suddenly Romantic all 
over the place.) 

Johannesen is a solid, honest sort of player 
with a fine ear and plenty of nuance ; he 
does not bang, yet he plays forcefully even 
so. But this Is not the nltra-abowy brilliant 
Cboplu of .such as Uuiiinetelu ; it Is milder, 
more thoughtful, of a somewhat Brahmsian 
cast. True, Brahms came long after Chopin 
and you might say this is anachronism ; hut 
remember that Chopin lives on Into each 
new era io a new form. It is surely as right 
to Interpret him In a Brahms style as to 
perfume him witb l'"rcncb selfconsclousness 
as was once done by t)ie great Alfred Cortot. 
I'd say that this is Ciiopin for everyl>ody, 
especially easy In its slieer musical coniiimni- 
cation. Si 



STEREO SWITCHING 



(froM page 52) 



lent circuit for oUanuels 1 and 2 is given 
in T'ig- 5. The same 525 -ohm series re- 
sistors are employed. But now a shunt 
resistor of 375 oinns is switched in. The 
impedance seen by each attenuator, 
which in this ease is 615 ohms, and the 
load presented to the amplifier input, 
now 1S7 ohms, may be found as ex- 
plained in tlie preceding examples. Mis- 
iug- loss will be about 15.3 db. 

In the stereo center leg {Fig. 6) a 120- 
ohm shunt resistor and 51-obm series 
resistor are in the eircitit. Now, E., and 

iu series are in parallel with 
which in turn is in parallel with the 
scries combination of B^j and tlie stereo 
center aniplifior input R^.,. Each input 
attenuator, B,^ and will therefore 
look into 595 ohms and the amplifier 
input will see 150 ohms. Mixing loss is 
17 db. 



impedance gives a greater signal step up 
than a 600-ohm input which offsets some 
of the mixing loss. This will be so when 
an amplifier has both input inipcdnnces. 

Note that two resistors are not stand- 
ard values. These are values that worked 
out best mathematically. Tliey may be 
obtained by shunt or series eombinations, 
but for all practical purposes the near- 
est EETMA values will serve. Also, 




CHANNEL AMP, 
INPUr 



"12" Kl3- 



Fig. 5. Equivalent circuil of mixing-malch- 
ing network of Fig. 2 in the stereophonic 
plus center mode. Only one channel is 
shown. 

Attenuators and amplifiers with other 
iiitpedanee values may be used and the 
luising-matcMng i^esistors adjusted ac- 
cordingly. A 150-ohm amplifier input 



Fig. 6. Equivalent circuit for the center 
channel when operating stereophonic 
plus center. See text. 

tliere will lie some variation from the 
mathematical figures given for impe- 
dnnee and loss values due to tolerance 
of tlie component parts used. As an ex- 
ample, actual measnroinents of loss for 
the three modes of operation varied 
from 18 to 19.5 d)), a variation of just 
1,5 db. 

This mixing, matching, switching ar- 
rangement which, of course, can be set 
up for other input combinations, is sim- 
ple, causes minimum losses, provides 
uniform signal levels, uses a minimum 
number of parts and gives satisfactory 
impedance matches in all directions for 
the three modes of operation. j& 



(With Ihe 
markable 




exceplion, of course, of The re* 
Moramz 70 woti model 9 ornplifiersl 




Here is today s lop-ranking 
slereo combinaiion. The Marafitt 
model 8B amplilier and model 7 
pi-eamplilier oiler a qualily ol 
perlormonce which can only be 
apprca-ched—not equoiled. 
Use these weii-proven Maranlz 
componenJs j7 you won/ fhe 
comlorling assurance ol ihe fmesi 
results oblainable. Maraniz 
warrantees lis producis lor 
Iwo lull years. 

Points of superiority include: 

Model 7 Stsroo Console I n magni([ccrvl ocr(orrr- 
onco pnd prcciiion Kavc wan world-wide rcipec) 
■ IM dliloriion @ lOV en. ot. PMS. wiiMn 0.13%. 
0.1% (vprcol ' Hum and noicc, 30 db below 10 inv 
phorio iJicur ■ Sensitivitv, 400 niicrouolrs [OM mil- 
livolfil for 1 volt DU1PU1 ■ EQUolizer and lone 
curves rrioichfid 1o bcMer Ihon 0-5 db » Volume 
froeking whhin 2 db, I db lyplcol • Beautiful pre- 
cliion cojiitruelion • PrEco $264 (Coblnct exfrol 

Model 8Q SiBroo Amplifier In ihe tyoical Maranla 
trodiiion, Vorv fine, cleon poilormanco ond wor((- 
naonihlp ■ 35 waiti per chonnol [70 wotti nook) 
• Harmonic disiorlion, less than 0.1% in most of 
thon 0.i% or 20 cos ond 20 kc ■ Hum 
and noise, better than 90 db below ^ waits • 
■Except loTiaKv stob^e undtr all conditions ■ Built-in 
mctorcd icsu ond adfuslmonts ■ Price $^49, (Prices 
higher in Woitl 



■ Write for literature No. S6P 



25. U BROADWAY, LONG ISLAND CITY 6. N, Y. 
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No. 120 

THE 4tti AUDIO ANTHOLOGY 

$2.95 Poiipaid 

Dm is the biggest Audio Anthology ercrl 
Containi a weaLtii of essential high fidelity 
know-how in 144 pigcs of complete arti- 
cled by world-iamous authors. 




"the best of AUDIO" No. u4 

A new compendium at AUPIO knowledge. 

Here is a collection of the best of AUDIO-The AUDIOclinic 
by Joseph Giovanelli.. .noted audio engineer and the origi'm 
high fidclily <7HSH'ff-)»;a"-EQUiPMENT PROFILES edited by 
C. G. McProtid... Editor of AUDIO. Here is a wealth of h!-fi 
and audio information. Answers to the most in\portant issues 
in high fidelity and a valuable reference on the perfornnance of 
leading makes of high fidelity components. Volume I $2.00 



the 



bookshelf 

A convenient service to AUDIO 
l eaders. Order your books 

leisurely by mail—save lime and 
travel, we pay the postage. 



NEW! Greatest Reference Work on Audio & Hi Fi No. 1 23 

"The AUDIO Cyclopedia" by Ploward M. Tremaine 

t/p to the minute, including stereo! * »280 pcges 

*^ ' • • 3400 topics 

• 1600 illuslrationt 

Here is one single volume with the most comprehensive cov- 
erage of every phase of audio. Concise, accurate explanations 
of all audio and hi fi subjects. More than 7 years in prepara- 
tion-the most authoritative encyclopedic work with a imique 
qnicV reference .sysleni for instant answers to any question. A 
vital complete reference book for every audio engineer, tech* 
hician, and serious aiidiophilc. $19:95 



Na. IIS 

McPBOUD HIGH FIDELITY OMNIBOOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted aulhofiiy 
and pione«r in the field of high fidelity. 
Contains a wealth of ideas^ how to's, 
what to's .and when to's, written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi furni- 
ture. A perfect guide. 52.50 Postpaid. 




HANDBOOK OF SOUND REPRODUCTION No. 110 

liv Kdgar M. Villchiir 



Right up to Hale, a comriJctc" coiir- nn 
sound reproduction. Covers t'vcrv (liiii^i 
Irom the ba-*ic elcmt;ni5 to inJivj-Jti,!! 
chapters of each of th<- mipnrMni ^«irt> 
pr>nents of & h>i;h fi«]»>lit>' $>viieiii, S.;^,?^ 
Posipaid. 



SPECIAL! You pay only $2.75 for this ■■^^^MH 
book when you order It with any other book on this page. 





No. 112 

TAPE RECORDERS AND TAPE RECORDING 

liy Harok! D. Weilcr 

A complete book on home recording by the author of 
^ligfi Fidelity Simplified. Easy to read and learn the 
techniques required for profe£cional results ^v'ith home 
recorders. Covers room acoustics, microphone leehniques. 
sound effects, editing and splicing, etc. Invaluable to re- 
cording enlhusiajls. Paper Cover $2.95 Postpaid. 



MONTHLY 
SPECIAL! 
SAVE 
$5.40 



Save over 50% with this collection of AUDIO books. 
4th Audio Anthology ($2.95) McProud Hic;h Fidelity 
Omnibook ($2.50) best of AUDIO ($2.00) Tape 
Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $10.40 

Your cost ONLY $5.00 POSTPAID 

This offer expires September 30, T961 
Good only on direct order to Publisher 
CI RCLE OS 1 00 



AUDIO Bookshelf 

RADIO MAGAZINES, INC., 

P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I am enclosing the 
full remittance of S (No. CCD.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50i for Foreign orders 
(sent at buyer's risk) . 

BOOKS: 110 112 115 120 123 124 OS 100 | 

ADDRESS _^ . 



NAME. 
CITY_- 



-ZONE- 



.STATt- 
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MULTIPLE SPEAKERS 

{front paye ,)7) 

of the sj'stcHis deseribed. However, a 
n-ood indication o£ the relative diigree of 
this type of distortion present can be 
obtained from a consideration of the 
amplitude of cone movement and lin- 
earity o£ each. 

The pooi-cst performer will be the 
six-ineh loudspeaker. Because it is the 
smallest, it will have the greatest ex- 
cursion, Since it reproduces all the fre- 
quencies with a single cone, it will have 
the greatest tendeney to produce P5I 
distortion. The uon -linear suspension 
coupled mth the large exenrsion will 
result in it having the greatest IM 
distortion. 

The array should produce very little, 
FM distortion if any because, the ex- 
cursion of the spcakei'.s is very small. 
The IM distortion should he also less 
because of the small excursion and, 
therefore, moi-e linear operation. The 
IM should be further reduced for the 
closed baek case because the suspension 
non-linearities are still further reduced. 

Although the woofer excursio)i of tlie 
TF-3 is considerably greater than that 
of the array, FM distortion will not bo 
troublesome because tlie higher fre- 
quencies are being reproduced by separ- 
ate speakers. The IM distortion char- 
acteristics should be at least as good as 
those of the array (and pcssibly better) 
because of the extremely linear eone 
suspension. 

Important efflcieuey gains of 3 db 
for each doubling of speaker comple- 
ment can be obtained from an arraj', 
These gains do not, however, occur in 
the 20 to 50 cps region. Maximum effi- 
ciency occurs above 100 eps. 

Advantage can be taken of the effi- 
ciency improvement by using no more 
than four or six good quality eight- 
inch or larger speakers. Because the 
directional patterns of the array are 



lAA- 




z 




































^ 80 


































1 

Z 70 
O 

^ ° , 

2 

!^ so, 






































































e 




























s 
z 

g 30. 
^ 20 




- 








































* 




















































i 10 










J 


















M 






i 


b 






GY 


1 




1( 


::yci_es 










D 




m 




DO 



Fig. 9. Totci) harmonk distortion curves 
for array of 32 6-in. speakers, (A) and 
(B), and for a single 6-in, speaker in an 
open back cabinet, (C). 
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very poor, the use of a mid-ehannel/ 
tweeter combination crossing over at 
about 400 eps is recommended. A 
''curved front" cabinet is recommended 
if full-range speakers are used. 

The approach of usiug an Hrra3' of 
inexpensive replacement type siseakers 
for high-fidelity applications is defi- 
nitely not recommended. The small 
amount of distortion and high efficiency 
arc of doubtful value when the equally 
important characteristics of narroM' 
bandwidth, irregular response, poor tran- 
sient response, and extremoh- '"'sharp" 
directional patterns are considered. 

The idea that this approach will "save 
money" is a myth. Many fine high- 
fidelity speaker systems with better per- 
formance capabilities are now avaihiblfi 
in lower price ranges. An important 
.idvantage is tlint these eomm(frcial 
.•systems are much smaller. For example, 
compare 1,5 cubic feet to S, or 3 cubic 
feet to 16 in the case of a stereo installa- 
tion. 

The psychoaconstie factors involved 
in the repi'oduetion of music are very 
complex. The order in which a number 
of listeners will rank several identical 
loudspeakers will vary appreciably. They 
win prefer the loudest of the two 
speakers because "it sounds better"' even 
though the opposite may be true. Leo L, 
Beranek has stated that a person who 
selects his own eovoponents and builds 
his own cabinet will u.sUaHy prefer his 
own loudspeaker to a«y owt elscs if he- 
is eonvineed that he has made a wise 
choice of design. 

The writer cannot recomniend a single 
change to those readers who are com- 
pletely satisfied M'ith arrays they may 
have constructed. To those who may be 
contemplating the construction of an 
array of small speakers, the expenditure 
of a few hours of time is recommended 
in listening to some of the small high- 
quality speaker systems available coni- 
niercially. The performance, price, and 
size of these should he weighed against 
those of the ai'i'ay. X 
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Fig. 10. Total harmonic distortion curves 
for 3-WQy speaker system, Jensen TF-3, 
a\ 5 watts [A), and at 20 watts, (B). 
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Until now, AR speakers have been sold 
under a one-year guarantee covering materials, 
labor, and freight to and from the factory. 

On the basis of our field experience we are 
now able to extend this guarantee to five 
years. The extension is retroactive, and applies 
to any AR speakers bought since 1956, 

AR speakers are on demonstration at AR Music 
RooiTis, on tlie west balcony of Grand Central 
Terminal In New York City, and at 52 Brattle 
Street In Cambridge, Massachusetts. No sales 
are made or Initiated at these showrooms. 
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SONOVOX 




MAGNETIC STEBfO CARTRIDGE 
medal SX- 1 



SPECIFICATIONS 

Rospirco 'id --20.00Cl;oi 

Oui ;>ur .i™/it„ /l,030^/i 

CiiafiMl JticS .10 ---ir.OOCi/s 

Ch,:™el BoWit iTOiifii^r 1,000 c/ . 

Oynplioni^ i X ID - ■ ^'"/;,r, 

..□.id l?i:'5iir.jf i:c- i.O --.^Oklio ■r.r.rrc 

1 r CI ^ . nil F cr li g r omi 

^ly.i. 0. / Hil CoTicr.^ 
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SONOVOX CO,.l_,TD, 

lOl, Tokiwor»oisu- chQ Sliibuyo-kuL Tokyp. Jopori, 
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Norman //. Croiohurat 
STEREOPHONIC SOliKD (2nd Ed.)- lUflccts the most 
fldvfi.nc«d state of the slcrcopKonic sound art. 

. . valuable to these who like their 'fideiiiv' hiak 
and 'realiBtic'." Electronics World, $2.90. 
BASIC AUDIO, 3'VOLUME LEARN BY PICTURES COURSE^ 

» . tixperimentersi and more experieytced hohbit- 
iiats will jind no other ayliabuA viorc richbj i7i/or- 
'Mative or autjioritalive." Hiprh Fidelity MngAzine. 
B voU.» soft covers. $6.70; cloth, $^.9S. 

Herman Bnretcin 
GEHING THE MOST OUT OF YOUR TAPE RECORDER. 
What rnakcs one tape recorder operate li<ittcr than 
Another; how to achieve beJ*t performance U cx- 
plain^id clearly in non-technical lansufiBG. $4.25. 
FUNDAMENTALS OF HIGH FIDELITY. Tellii you how to 
select the best, euuixtment for the money anJ 
achieve the best performance from it, $2.95. 

David Fidelman 
REPAIRING HI-FF SYSTEMS. Save money! '-Deaia 
a-uthoritativelu • - - with teat £/^ar and techniqncB, 
the tnaior iroiiblea encounlered in various system 
eompanenia** High Fidelity Magazine. $3.90. 
GUIDE TO AUDIO REPRODUCTION . . one can Uarn 
a lot about practical audio engineering bij fitudif- 
ing this book for a few hours . . Journal 
the Acoustical Society of America. $3.50, 

Abraha'iii. Cohen 
HI-FI LOUDSPEAKERS & ENCLOSURES. . . tha clear- 
est and moat caviplete trealnietiL we have }/et re- 
viewed on the entire subject . . ." Popular Elec- 
tronics. Marco cover, $4.60; cloth, $5.50. 

David Mark 

HOW TO SELECT & USE YOUR TAPE RECORDER. Sftves 
money for those about to purchaiie a tape recorder, 
.tihowa you how- to u^e it £or beat re&ulte. $2.95. 
At eleetrome jobbera, bookaloreB, or order direct. 



JOHN F. RIDER PUBLISHER, INC. 
116W. 14thSt., NewYofkil.N.Y. 



CIRCLE 94 A 

EMPLOYMENT 

ELECTRICAL lOXGlNEEE, having pnrlleu- 
IftT Interest in electro-acoustic relays and sev- 
eral detiades of experience, seeks position In 
rJ. Y, Metropolitan area. For resnme, etc., 
write CJ-1, AODio, P.O. Box 029, Mlneola, N.Y. 




Remember those in need across the world. 
Ev«ry $1 sends one gift package thru the 
CARE Food Crusade, New Yorfc 16, N. Y. 



LIGHT LISTENING 



(from paijc 10) 

ahuw [imoK of Broadway, Eeiug :i Roa pm- 
OucHoii, it mnnngGs to turn >ip a seaslMi 
•ivlth a diiTereiifc. All twelve tnncs, «vc" 
ultra standards such as "People Will Say 
We're In Love'" and "1 Could Have Daiici-d 
All Kight" liave been eiiibcUislicd witli 
Latin dance rliylliais. One lias a clioice ni 
-Merciifue or C'hn Clia. Prominent in tin; 
iillium box is a leaflet containiai- tlie lyrii-ts 
of most of ilic S0QK3 for tlve benofit of tlie 
Hftener ^hc nay elect to tlitow bimself into 
tills tbinsT with full abandon. The lartu^>^■^i 
of flavor injected by the euersotically playeili 
and closely-miked Latin percussion nmy 
l)r»ve to he n sellins; yobit for those "ivho 
bave ijrown tired of conventional frann- 
works "for llroadway Ktiiijlcs. On the otln i' 
band, prospective Usleucrs wlio eherlsb pn-- 
conccivcd Ideas on bow their fuvorite show 
mnsic should be bandied are ndviccd to ii\>- 
proucb this release Tvlth some caution. Ncitber 
camp will Imve occasion to find fault "wjtb 
the definillon or the \KOt of the bass re- 
sponse In this reel. 

Larry Etqari: Shope of Sounds \C> Come 

M-G-M E 3896 

In rectjnt year.s the dance band induiiif>' 
has not been" llie Jao.-t flourlsbinK sector of 
our economy. Larry El^art Is srilt turnin-' 
out aome nilKbty worth-while releases and 
trying to maintain bis usual high technical 
i;iandards. In the late Fifties, Les .and Larry 
Elgart made a couple of recordings for (he 
Oohimbia label that are still models of their 
kind. Althoiigb thiit particular orehestra was 
divided when each Eljiarl decided to form 
his own band. Columbia Records, with ii 
seijse of responsibility toward »ood audin 
that Is seldom encountered these days, has 
retained those e.vccptional reeordincs by the 
Klgaris in the catalot;. Play CL 1032 and I'L 
11>3 on a tine system (using ihe Columbia 
LP curve) and you'll hear a balance and 
clarity that is unique amons today's records. 

In this Webster Hull session for M-C-M 
the memberti of the band work iu n standing 
position, an Klgart practice that helps to 
get the floiind of the instrunieutt: otit from 
under the music stands. The master tape 
of this release may be fiue but I still prefer 
the pressings Columbia gave Larry in 1958. 
It seems a pity to have all thai; sei'UpulouB 
work go hito the production of the M-G-M 
tj:ipe and then end up with n disc of scarcely 
average cleanness in the up[>er frequencies. 
Equally depressing Is the rcalizaliou that, 
as the work of I.nrry Elgnrt'-i arrangers 
grows in maiurlty, the commercial appeal 
of the band still isn't enough to keep )t on 
the bigger labels. If yolt enjoy the uncommon 
tunes of the past (Get Out of Town, Tony's 
Wife, I've Got Vou Under My Skin) you'll 
want, these arrungemeuls by a painstaking 
ban<l, 




ISOTONE 

— presents an entirely new concept in repro- 
duced sound in which tonality ifl total as 
regards symmetry and perspective. IsOTONe's 
unique and patented construction makes all the 
difference, employing, as it does, the air- 
column prirtciple of the pipe organ, IsOTONE 
guarantees the same massive linearity, the 
same peakless, rolling response, non-resonant, 
sustained, thoroughly satisfying sound. Models 
1-1/2 to 6 cubic feet. This h revolutionary. 
Send for brochure. Ask yotir dealer about us. 

ISOTONE ASSOCIATES 

3402 Third Avenue, New York 56, N.Y. 



—CLASSIFIED— 

Rstu: 10« (»r word dm Innrtlon lor oanumiDirtlsi 
iid«»rth«!«nti; ISt p«r wort for cor»oi««lal tini- 
tlnnnnli. Ratet ar» ml, and no dUeoints will »• 
allowid. i:opJ most bo aeeompanUil Sy r«niltt>neo in 
loll, and mint roath th« New Vork ollleo by th. 
Bfit o1 thB month prcetdlna ttio dalo »f lune. 



I11GT1 FIDKLITY SPEAKEKS REPAlIiET) 
AMPiUTE SPEAKER SKRVICM , 
ICS W. 23rrj St., New York 11, N. Y. CII IJ. 

"lixjOY PLEASANT SURPRISES? Then 
write us before yon purcii.ise any tii;U. lo" U 
be glad vo)i .lid. Unusuiil savings Key Llw- 
troiiics, iiU Liberty St., New Yorl; 0, N. ^. 
CLoverdale 8-43SS. 



Ainpex, Concertone. Crown. Magueconl, 
Noielco Presto, Bogen. Tandberg. Sherwooil. 
hek.O-Ki.t. Scott, Shure., Dynaltlt otlier!<. 
Trades, Bovntfm Studio, Ueyt, A.M, 10 Peiiu- 
sylvauia Ave., Tuekaboe, N. Y. 

PROMP'X Dl'XTX'BKY, wo will not be un- 
dersold. Aniplifierfi, tape recorder.?, tuners, etM- 
No catalojues. Air Mail ciuoies. Loniparo 
L. M. Brown Sales Corp., Dept. A, 'zA'Ji L. 
St., Xew Vork 10, K. Y. 

""SALK; 7S.7^jn recoTdings 1900-1950 Fi;ee 
lists. Collections bought. V. 0. Box lu5 (AU), 
Verona, N, J. 



LOW LOW rpifttes : stereo tapes, eompo 
cuts, recorder.';, IIIPI, Roslya 4, Pa. 
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CO.MPONEN'l'S. rccordefs. Tree wbol(?snlc 
c.ttalosue. Carston, 125.N Must 88 St„ ^ew 
York 2S, N. Y. 

S.VId'/ ITLilS— component (juotatlons-^- 
tapes. liayla Co,, Box 131-0, W antngb, K'. Y. 

SELI^'-MIT'-N'OSIS T.-U'E or LP rewrd. 
Learn (ptielily, e.asily. Free literftture, McKin- 
ley-Sniitb Co., Dept. .VrR, Box 3088. San 
Bernardino, Calif. 

rOR SALE: Two Aniiicx 2010 amplifier 
speakers in p'Ortablc cases, $iOO.OO. Scott 710 
turntable with I'alrcbild 282 arm, 232 car- 
tridyc $100.00. Weathers Haroiony trio upenk- 
ers, 10 watt ampHlier, .^.DO.OO. all Dxccllent 
eondllion. M. Sotnl(, GO Uourndalc Road, 
N'orlli liliuiliassetf. N. Y. 



NEW. Oiicrnte yonr AmpeX flOO. 801, 801-2 
nr 7.5 and 15 ips with our K-Z-ON kit. 523.00 
mo nop] ionic, ,?27.u0 stercopbonic, ComponentB 
Corp., Denv'lUc, N. J. 

TAPE R^:CORDIi^^G OF BIBLE PASSAGES 
in vour favorite laneuaKe by native spi!JiJ[cr. 
n.nif bovir reeordlni;, S8.00. Dept. C, Arlato- 
llnfunl, iOi) Lyric Lane, Falls Church, Vn, 

WRITE for stereo component prices, no 
catalogues. Wo ship anywhere In U, S. Master- 
piece, 180) Kings Hijrbway. Brooklyn, In 1)ubS- 
noBS IW ycare. Custom made cabinets tor TV, 
stereo, bars and lil-fi. 

WIIAIlFi;D,VLIi; l-o" woofer, W IS/CS. 
S30.00. Partrid;?e output transformer. WWFB/ 
0/1.7, for (irigiual Williamson circuit. $10.00, 
Uotli like new. .lautes J. DnvlOsou, R. E. 13, 
Box 3GS. Indianapolis 2e, Indiana. 

IlARI'SlCIIOJiD, Iin kit form for home 
workshop assemidy, 5150.00. Write for bro- 
cburo. i^luckerniann HarpsieUords, 11,'j Christo- 
pher Street. New York 14, N. Y. 

SELL: Citation II (monophonic). General 
Electric •ICi-ODS (stereophonic). Weathers 
C-501I) cnrtrldfifs. These were bnrcly used 
and are In perfect condition. Also SherwooiJ 
S-SOflO tuner, Electro-Sonie Lnb&ratorles Gjroi- 
balance S-IOOO arm. Mnke offssM, Will con- 
sider package deal. Harry Wlentr, 187 Croahj- 
Streef, New York )'2, N. Y. 

WANTED: Wollcnsnk stereo reeortler. Also 
4-hend tape deck, 7- cr 10 '^-In,, with or with- 
out amplifiers, filve model, coiitJltlon, price. 
Box 18,04, Orcutt, Calif, 

\\'1LL SELL ; AuDTO, January, 1953. to 
date. Individually or coaipJete. Also "AUG," 
and "CJramopbone." Reasonable. Cone, 775 
South Madison, Pjisndenii, Cdlif. 



AMPEX S370t mixer, Sicma manufactured, 
i'uur balanced mlc Inputs, balanced output. 
DIscontttnied model, brand new, full warrantv. 
Was $31S.0O, now, SIBG.OO. Stereo version 
also available. Sigma Electric Co., Inc. H E. 
liith Street, New York 8, 1?, X. 
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THE FINEST OF ITS KIND . . . 

Got more FM Kfotions with fhe world's most 
powerful fM iagi Anienria systems. 



To fee fully informed, 
send 30^ for book 
"Thema And Vorca- 
fions" by L. F. B. 
Corini and containing 
FM Station Directory. 



APPARATUS DEVELOPMENT GO. 

WETHERSFIEip 9, CONN 
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ELECTROSTATIC TWEETER 

THRILLING 
HI FREQUENCY 
RESPONSE 

ONLY $19.95 
ORDER BY 
MAIL 




Kierulff 

SOUND CORPORATION 



1D15 
S. FlSllEROA 

lOS ANGELES 
CALIFORNIA 
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CANADA 
hHigh Fidelity Equipmenf 

Complete Line s ♦ Co nrtptete Servica 

HI^Fi Records — Components 
^nd Accessories 

^LECTRO-DOICE 

^ SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO. CANADA 
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Componenfs • Recorders • Tapes 

SHIPPED PROMPTLY at WHOLESALE PRICES 



FREE 
LIST 



Packaged Hi-Fi 
Low Quotes Air Mailed 



AUDIO UNLIMITED 



190- A Lc^xington Avo. 
New YorV )6. N, Y. 



CIRCLE 95F 



HAVE MONEY 
TO BURN? 

W not, you'll [ove our 
low, low, W-fl compo- 
nent pricei. WrU« for 
f/ee money-soving cata- 
log A'12 and leel 

KEY ELECTRONICS CO. 
120 Liberty St., N.Y. £. N.Y. 

CIRCLE 95C 




IF YOU ARE MOVING 

PIfiflso noHfy oor CirculalJon D«parlmant 
if least S weeks in advanc«. Th» Pott Office 
docs nof forward mafazjn«f lenf to wrong 
destinations unless you pay Additionil poft- 
aee, and we can NOT duplrcals copt«i tent 
to vou once. To SAve younolf, ui, and tho 
Post Offico a headache, won't you pUase 
eooporata? When nofifyine ui, pUite cive 
your al^ address and your new address. 

CircuJatron Department 
RADIO MACAZmES, INC. 
P. O. Box 629. MIneola, N. Y. 



• Olaaer-Steers Merffea WltJx American 
Machine and Metals. Anieiioaii Machine 
and Metals, Inc. announce the mevtrer of 
itH wholly owned subsidiary G laser- Sleeis 
noi-pniirii/^n 3.S Olio of ilK twelve djviBior.fi. 
Julius G-laaer has lice II named gsYieral man- 
ager of the diviKioTi. The rfieoi'O o hauler 
firm was acquired as n, wholly ovi'iiod sub- 
.■sidiarj' of; American Machine and Metals, 
on June 1, 195D. 

• Audio Devices Opens Washinslwu. Sales 
Office. Gaorgra rrelfeld has bien named 
Mid-Atlantic Sale.s Manaerer of the new 
Washinyton sales ofTicss or Audio Bevices, 
Inc. in Sih'er Sprinpr, Maryland. The new 
sales odlce has been opened to facilitate 
sales at computer and other tapes in this 
territory, and in Daviiculnr to liandle tho 
increased K"overnnicnt deni.iiid.s for these 
products. Mr. Froifcld has been with Audio 
Uevices as Sales Iteprese illative sin^o 
i;i5S. Assisting Mr. Freil'eld are Andrew 
Bice for Washington and Baltimore, and 
Albert Bader, who will rnver tlie Pliiladel- 
piiia jirea. Tlie WabJhlntrtoii ofllCe wll 
service the Mid-Atlantic Stafe.s, includiiiFr 
Delaware, Maryland, District of ColumbLi. 
.Souiherr. New .Jersey, and Eastern Pen-i- 
sylvania. 

• Kllpscli Appoints Salesman. Kllpsch and 
Associates announce tlie appointment r,l 
B. li. (Bob) Moers to its sales staff. Pre- 
viously Moers was associated with SuM- 
boa 111 Ci-rporation and the "Marine Pi-od- 
nets Division of McCnllocb Corp. where he 
wa.'; District Sales Re,presciitaf ive. He is a 
native of Chicafro and a sradnate of the 
University of Illinois. 

• Ampex Corporation Appoints President. 
■William. E. Roberts, formerh' Executive 
Vice-President of Bell & Howell Company, 
has beer named President and Chief Ex- 
ecutive Oflicer of Ampex Corporation, suc- 
ceedinsr Georg-c I. Taohs, Jr., who will r=- 
si.E^-n_ the top ma.PHRement post, but will 
continue as a director. Tlie change was 
effective Aupu.st 1, 19(11. In addition to his 
top manapeinent post with Bell & Howe:l, 
Mr. Roberts was Chairman of the Rivird 
of Consolidated Sy.stem.s Corporation, a 
partially owned subsidiary engaged in de- 
velopment of electronic svsfem.^ controls 
for indu.stry. find wo,"5 Cliairman of the 
Executive Committee of Consolldatea 
Electro-Dynamics Corporntiop, a. wholly 
oxi'ned subsidiar.v manufacturing^ elec- 
tronic instruments for milit.arv, missile, 
.space, and commercial applications. 

« American Concertone Appoints. Paul Ab- 
bey, former Rccrional Sales Manager of 
Ampex Professional Products, has been 
appointed Ri reef or of Marketint?, Con- 
sumer/Prof es.siona 1 Products of American 
Concertone. Inc.. a divf.'iion of Astro-Science 
Corporation. Htelvin C. Oelrich, President 
of Amei'icati Concertone, in making the 
announcement stated that (mrrent sales 
are over .^1 ner cent ahead of 19Cn, and 
that the addition of Mr. .\hbey will result 
in a. .<atin irrea(»M' increase in the comlPE: 
yenr. 



SAVE YOUR 
COPIES OF 




• Each file holds a 
full year's copies. 

• Jesse Jones Vol- 
ume Files for every 
publicotion. 

• Covered in durobfe 
leather like Kivar, 
lille embossed in \i 
Kl gold. 

Saliifadlan juiitaflissd 




Attroclive and 
pracHcal for yoor 
home or office 

3 lor $7.00 

i5 for $13.00 

ORDER NOW — send 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N.i Y. 



FD E C DESCRIPTIVE FOLDER 
KCE UPON REQUEST 



ProfessiDtiol Tape Recorder 




Model 
B-800 



"SUPRA'* PROFESSIONAL 
BROADCAST RECORDER 



1 4" Rack 
and output 
recorders in 



• Takes traditional 
Mount space 

• Compatible input 
connections 

• Surpasses all other 
its price class 

• Crown gives more performance 
value per dollar than any other 
recorder . . . American or for- 
eign. 

Write TODAY for the Recorder 
of TOMORROW! 
Address Dept. A-900 



CROWN INTERNATIONAL 

Drvisroo of 

INTERNATIONAL RADIO & ELEaRONICS CORP. 

EiKHABI, IN DIANA 
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internationaHy famous 

HEADPHONES 




FINEST FOR QUALITY 

PERMOFLUX headphones, knowr\ for 
their smooth flat frequency response 
and rugged construction, provide 
highest fidelity and maximuro listen- 
ing pleasure. Both monaural and 
stereo types available, low ahd high 
impedance — 

DHS Series — DELUXE — for the pro- 
fessional users 

HD Series — CUSTOM — for the au- 
dlophile & hi-fi users 

AND ANNOUNCING — 

HI Series - the AH New FEATHER- 
LITE Series — for general communi- 
cations language teaching. 

Write for brochure, or senrf your specicofions; 

PERMOFLUX CORPORATION 

p. O. Box 1449 — Clendafe, California 
CIRCLE 95B 
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STEREO AMPLIFfER 

KT-2SaA LA-2SaA 

74.50 99.50 

in Kit Form Completely Wired 



Made 
In U.S.A. 



• 3rd Channel Output 
• Separate Bass & Treble Controls 
• SD-wattt MDnophonlcally ■ is Watts Each Stereo Cliinnel 
• Response: 15-40,000 cps ± .5 db (at normal listening level) 
Pacesetting quality, performance and design. Tealures include: unique "aiend" 
control for continuously variable channel separation— from full monaural to full 
stereo, 4-positlon Selector, Mode, Loudness and Phase switches. Also provides 
outputs for 4, 8, and 16 ohm speakers. Hum-free operation is insured by use of 
DC on all pre-amp and tone control tubes. Infiividual bias and balance controls 
Harmonic distortion, less than 0.25%. IM distortion, lass than .5%. Hum and noise 
77 db below full output. 14'/4"W x 12}<"D x 5>/i2"H. Shpg. wt., 28 lbs 



KT-600A Ci'iterion 

PROFESSrONAL STEREO 
CONTROL CENTER 



KT-600A 



LA-600A 



79.50 134.50 



In Kit Form 



Completely Wired 



• Response 5-40,000 cps ± 1 db 

• Precise "Null" Bslancing System 

• Bridge Contrcl Proviiles Variable 3rd Channel Output 

• Variable Cross Channel Signal Feed Eliminates Hoie-in-Tfie-Mlddle Effects 

• Tape Head Playback Equalization for 4-Trac1( Stereo 

Sensitivity 2.2 mv for 1 volt out. Dual low impedance "plate follower" outputs 1500 
ohms. Less than .03% IM distortion; less than .1% harmonic distortion. Hum and 
noise 20 db below 2 volts. Uno^xAW. Shpg. wt„ 16 lbs 




Made 
in u.s.A 




KI-5M LA-550 

134.50 184.50 

Completely Wired 



In Kit Form 



KT-550 

Criterion ioo-watt 

BASIC STEREO AMPLIFIER 

• Rated at so-Watts per Channel • Reepanie 
from 2-100,000 opt; 0-1 db at 1-Watt • Mai- 
sive Craln Oriented Silicon Steel Transformers 

• Multiple Feedback Loop Design (over SO itb) 

• Metered Calibration Control Patiol • Abto- 
lutely stahle Under Any Conditlans of Load 

; A new "Laboratory Standard" dual M watt amplifier 

/guaranteed to outperform any basic stereo amplifier 
on the market. Advanced engineering techniques plus 
the fmest comnonents ensure flawless performance. DIs- 
. tortlon levels so low they are unmeasursble. Hum and noise 
belter than 90 db below SO-walts. Complete with metal en- 
closure. X 12Vi"b. Shpg. wt„ 60 lbs. 



Z> X O 



UMAICA 13. W » I no, Tflnn V. I aOOHX M. M,V.| aPSTON 10, HW. 

MWABK I, WJ. I PLAINFIELD, W.J. ) PXMllUt, W-i. 




FREE! 



YOURS 
FOR THE ASKING! 

the complete line of 



LAFAYEHE RADIO, 
P, 0. Ba< f90 
Jamaica 31, N. V. 



t>e|it.AI-1 



□ Send FREE 1962 Catalog featuring 
Lafayette Stereo Components. 

* Enolojca for sfccX Nfl. 

Name . „ , 



-Zone- 



estate. 
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INDEX 
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Now . . . listen to 

TELEFUNKEN 

First name in tape recording . , . last word in audio engineering 

From TELEFUNKEN, the inventors of tape recording, comes the new M-97, a complete 
sound system in itself. Your ear will tell you it was worth waiting for, the specs will tell 
you why. Records and plays 2 track and 4 track stereo and monaural, at all three speeds. 
Takes up to 7-inch reel. 

SPECIFICATIONS: Frequency response^ 30-18,000 ops at 7^4 ips; 30-16,000 cps at 
tps; 30-9,000 cps at 1% ips. Wow and flutter: under .15% at 7V2 ips. Signal-to- 
noise ratio; 46 db. Crosstalk: 53 db. Timing accuracy: within less than 0.2%. Power 
requirements: 110 or 220 volts, 60 cycles, 65 watts. 

FEATURES; Dual pre-amps and power ampS; special elliptical speakers {i"x3Vi") for 
optim'jUi radiation of high and low frequencies, completely contained; 077 Dynamic 
microphone; electronic eye level indicator; monitoring; counter; automatic end stop; 
pause button. Size: 8"xl2"xl5". Weight: 24 lbs. Complete with handsome carrying 
case . . . $399.95. 

Other Telefunken Tape Recordersr MODEL M-96: Plays 2 track and 4 track stereo and 
monaural, records monaural only. Other features same as M-97. With microphone, $269.95. 
MODEL M-85: A fine instrument for recording and playing monaural only. S watt power 
output of power amp, 7"x4'' elliptical speaker. With microphone, $299.95. 

SEE THESE AND 4 OTHER FINE TELEFUNKEN TAPE RECORDERS FROM $199.95 yp 

Visit Your Telefunken Dealer or Use Handy Coupon No'wl 

AMERICAN ELITE, iNC.,48-50 34" St., Long island City, N.Y. 

Telefjnken Sales and Service He?idquartefs for over a decade 




Model 077 Stereo double dynamic 
microphone. Consists of two pre- 
cisjon-balanced microphone sys- 
tems, which can be positioned 
at 60" to 180" angle, can oper- 
ate up to 8 feel apart. With 
matching transformer for any 
kind of stereo recording. In- 
cluded with M-97 Tape Recorde*-. 
Alone , . . $59.90. 



AMERICAN BUTE. INC., Dept. ID 
48-50 34th Street. 
Long Island City, N. Y. 
Gentlemen: 



Please send rne free brochures on TELEFUNKEN 
j TAPE RECORDERS, and name of TELEFUNKEN 
DEALER nearest me. 



I rJan 



j Cfty- 



-Zone.. State- 
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Trny though the transistor. mieM be. Trans.s-Tratiics has ussd it to set a new pace for the entire high fidelity industor. TEC all- 
transistor amplHiers and tuners have become the '-mighty oaks" of high fidelity-no hum. no hegt, no microphotUC?. The transistor, 
uniike the old-fashioned tube, is a "life-time'' device, thereiore. both the TEC amplitler and the TEC FM tynervcorne to you «ith 
full two^year unconditior>«l guarantees. Regardless of price, th^ S-15 and FM-15 are the most efficient amplifiers and luner<. on the^ 
market today. TEC S I 5 STEREO AMPLIFIER is air sound, rated at 20 wattS of music power per channel, with a 4 ohm load. With^ 
and 16 ohm: tdsr :-'wer is slightly reduced. TEC FM-l 5 TUNER, the perfect companion to the TEC S- 15, will give you yeafi" 

and years of umiit,^ 'ntng. The low power Gonsumption chsracteristic of trBn$istdrs means that Ifeth the TEC amplifier 

and tun. w.th either 117 vac at 18 lo -24 vdc as the power source. AND, NATURALLY, EQUIPPED FOR IVIULTlPLE 

Trarsistu. . : .-HTipDnents • Transts-Tronics, Inc. • iSOl W. Olympic Blvd.. Santa Monica. Celif. 



1^ 





The FM-i.) (ii'i)/ and the 
l.ftm) fire available a» Keparate^ units 
lit in- a himdaomi walnut or teafc 
comlnned paekaffc-. Homt No heat 
itieniis the timer crwi fte etackvil luitti- 
the amptifitr tvitht>Ht <lnrjifp>- of dnfl. 




